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Introduction 


T. O. 1C-47-1 


INTRODUCTION 


SCOPE. This manual contains the necessary in- 
structions for safe and efficient operation of the 
C-47, C117 and R4D. These instructions provide 
you with a general knowledge of the airplane, its 
characteristics, and specific and emergency operat- 
ing procedures, Your flying experience is recognized, 
and therefore, basic flight principles are avoided, 


SOUND JUDGEMENT. Instructions in this manual 
are for a crew inexperienced in the operation of 
this airplane. This manual provides the best possi- 
ble operating instructions under most circumstances, 
but it is a poor substitute for sound judgement, 
Multiple emergencies adverse weather, terrain, etc,, 
may require modification of the procedures, 


PERMISSIBLE OPERATIONS, The Flight Maoual 
takes a “positive approach’’ and normally states 
only what you can do, Unusual operations of con- 
figurations (such as asymmetrical loading) are pro- 
hibited unless specifically covered herein, Clear- 
ance must be obtained from Service Engineering 
Division (WRNEO), Warner Robins Air Material 
Area, Robins Air Force Base, Georgia, before any 
yuestionable operation is attempted which is not 
specifically permitted in this manual, 


STANDARDIZATION AND ARRANGEMENT. Stand- 
ardization assures that the scope and arrangement 
of all flight manuals are identical, The maoual is 
divided into ten fairly independent sections to 
simplify reading it straight through or using it as a 
reference manual, The first three sections must be 
read thoroughly and fully understood before attempt- 
ing to fly the airplane, The remaining sections 
provide important information for safe aad efficient 
mission accomplishment. 


SAFETY OF FLIGHT SUPPLEMENTS. Information 
involving safety will be promptly forwarded to you 
by Safety of Flight Supplements. Supplements 
covering loss of life will get to you in 48 hours by 
Tr W X, and those concerning serious damage to 
equipment within 10 days by mail. The current 
status of cach Safety of Flight Supplement affecting 
your airplane can be determined by referring to the 
Beckly Index of Safety of Flight Supplements (T. O, 
O-I-1A). The title page of the Flight Manual and 
the title block of each Safety of Flight Supplement 
should also be checked to determine the effect they 
may have on existing supplements. You must remain 
constantly aware of the status of all supplements - 


current supplements must be complied with, but there 
iS BO point in restricting your operation by compl y- 
ing with a replaced of resciaded supplement, 


CHECKLIST. The Flight Manual contains only 
amplified checklists, Abbeeviated checklists have 
been issued as seperate technical orders - see the 
back of the title page for T. O. aumbers and date of 
your latest checklist, Line items in the Flight 
Manual and checklists are identical with respect 
to arrangement and item oumber, Whenever a Safety 
of Flight Supplement affects the abbreviated check- 
list, write io the applicable change om the affected 
checklist page, As soon as possible, a new check- 
list page, incorporating the supplement will be 
issued, This will keep hand-eritren entries of 
Safety of Flight Supplement information in your 
checklist to a minimum, 


HOW TO GET PERSONAL COPIES. Each flighr 
crew member is entitled to personal copies of the 
Flight Manual, Safety of Flight Supplements, and 
Checklists, The required quantities should be 
ordered before you need them to assure their prompt 
receipt. Check with your supply personne! ~- it is 
their job to fulfill your Technical Order requests. 
Basically, you must order the required quantities on 
the Publication Requirements Table (T. O. 0-3-1), 
Technical Orders 00-5-1 and 00-5-2 give detailed 
information for properly ordering these publications, 
Make sure a system is established at your base to 
detiver these publications to the flight crews im- 
mediately upon receipt, 


FLIGHT MANUAL AND CHECKLIST BINDERS. 
Loose leaf binders and sectionalized tabs are 
available for use with your manual, These are 
obtained through local purchase procedures and are 
listed in the Federal Supply Schedule (FSC Group 
75, Office Supplies, Part 1), Bioders are also 
available for carrying your abbreviated checklist, 
These binders contain plastic envelopes into which 
individual checklist pages are inserted, They are 
available in three capacities and are obtained through 
normal Air Force supply under the following stock 
list numbers: 7510-766-4268, -4269, and -4270 for 
15, 25, and 40 envelope binders respectively, Check 
with your supply personne! for assistance in secur- 
ing these items, 


WARNINGS, CAUTIONS, AND NOTES. The follow- 
ing definitions apply to ‘Warnings’’, “‘Cautions"’, 
and ‘'Notes"’ found throughout the manual, 
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Operating procedures 
WARNING techniques, etc., which 
will result in personal 
injury ot loss of life if 
not carefully followed, AIRCRAFT SERIES DESIGNATION, The C-47, 
C-47A, C-47B, C-47D and SC-47 aircraft will be 
referred to in this manual as C-47 SERIES AIR- 
CRAFT, and the C-117A, C-117B, and C-117C Air- 
on | Operating procedures, tA - 
CAUTION techniques, etc., which craft will be referred to as C-11 SERIES AIR- 
will resule in damage to CRAFT. The R4D-1, R4D-5, R4D-6, and R4D-7 air- 
craft will be designated as R4D SERIES AIRCRAFT, 


equipment if not care- 
Information common to all series will not carry a 


f d, 
ully followe jesignation, except differences which are common 


to specific aircraft. 


NOTE An operating procedure, technique, NOTE 


Aircraft with the R-1830-92 engine 
installed were designated (C-47, 
C-47A, SC-47, R4D-1, of R4D-5, 
Aircraft with the R-1830-90« engine 
YOUR RESPONSIBILITY - TO LET US KNOW. installed were designated C-47B, 
Every effort is made to keep the Flight Manual C-lL7A, of R4D-6. Aircraft with 
current, Review conferences with operating per- the R-1830-90D = engine iostalled 
sonne! and a constant review of accident and flight were designated C-47D, C-117B, o 
test reports assure inclusion of the latest data io R4D-7. The SC-47 is a C-47 modi- 
the manual, However, we cannot correct an error fied for long range missions, Cover- 
unless we know of its existence, In this regard, it age of the VC-47 (personne! trans- 
is essential that you do your part, Comments, cor- port) aircrafe in this manual, as a 


etc., which is considered essential to empha- 


size, 


rections, and questions regarding this manual or result of varied modifications, will 
any phase of the Flight Manual program are wel- consist only of installations that 
comed, These should be forwarded through your are common to the C-47 SERIES 


Command Headquarters, in accordance with T. O. AIRCRAFT. 
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THE AIRCRAFT. 


The C-47, C-47A, C-47B, C-47D, SC-47, C-117A, 
C-117B, C-117C, R4D-1, R4D-5, R4D-6, and R4D-7 
aircraft, manufactured by the Douglas Aircraft Com- 
pany, Inc,, are twin-engine, low-wing monoplanes, 
equipped with a retractable main landing gear, The 
C-47 series and R4D series aircraft are designed 
for use as cargo, ambulance of troop transports, 
while the C-117 series aircraft are personne! trans- 
ports. The SC-47 is a C-47 series aircraft modified 
by Land Air, Cheyenne, Wyoming, for long range 
missions, Some aircraft have provisions for carrying 
propellers and releasable parachute packs on the 
underside of the fuselage. 


MAIN DIFFERENCES TABLE. 


The main differences table shows both the C-47 and 
C-LI7 series aircraft foc cumulative comparison, 


AIRCRAFT DIMENSIONS. 


The principal dimensions of the aircraft are 
95 feet 
64 feet 5°45 inches 
16 feet 11 inches 


AIRCRAFT GROSS WEIGHT 


The design goss weight is 26,000 pounds; however, 
the maximum permissible weight of the aircraft can 
vary within broad limits, depending on certain weight 
controlling criteria, For more detailed weight infor- 
mation, see Operational Weight Limitations, Sec- 
tion V. 


INTERIOR ARRANGEMENT. 


The C-47 series and R4D series aircraft are designed 
to carry various loads, Folding benches for 27 of 28 
1-1 
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passengers are installed along both sides of the main 
cabin compartment, Then used as an ambulance 
transport, 15 to 24 litters (depending oo litter arrange- 
ment) can be installed, Loading provisions permit 
transport of a variety of cargo (figure 1-1). 


On C-117 series aircraft, the main cabio is equipped 
with 21 adjustable reclining passenger seats and one 
folding seat for the flight steward. The passenger 
seats are arranged io seveo rows of three seats cach, 
with double seats oo the left side of the aisle and 
single seats on the right, A buffet is installed at 
the rear of the main cabin on the left side just afc 
of the passenger entrance door and a lavatory com- 
partment is located aft of the main cabin (figure 1-1). 


FLIGHT CREW (C-47 AND R4D SERIES AIRCRAFT) 


Accommodations are provided for a crew of five 
pilot, copilot, radio operator, loadmaster, navigator, 
and flight mechanic (figure 1-1). 


FLIGHT CREW (C-117 SERIES AIRCRAFT). 


Accommodations are provided for a crew of four: 
pilot, co-pilot, radio operator, and steward (figure 
I-lje A folding seat is also provided on some air- 
craft, aft of and between the pilot and co-pilot, for « 
flight examiner, 


ENGINE. 


The aircraft is powered by a two 14-cylinder, twin- 
row, radial, air cooled Pratt and Whitney R-1830-90C, 
R-1830-90D, o@& R-1830-92 engines, The R-1830-90D 
or R-1830-92 engine incorporates a single speed 
integral supercharger, and the R-1830-90C engine 
incorporates a single-stage 2-speed integral super- 
charger. On some aircraft, with the R-1830-90C 
engine installed, the high blower bas been made in- 
operative, An injection type carburetor aod a direct- 
cranking starter, of a combisation electric-ioertia, 
direct cranking starter is installed. 


MAGNETIC CHIP DETECTOR (R4D SERIES AIR- 
CRAFT). 


A magoetic chip detector system, for the engioe main 
oil sump plug, is provided to warn of internal engioe 
failure, The magnetic chip detector warning lights 
are mounted oa the right side of the main instrument 
pasel, 28-volt de power is supplied through circuit 
breakers on the radio circuit breaker panel. 


SUPERCHARGERS. 


Ona aircraft with the R-1830-90D o@ R-1830-92 engine 
installed, and integral single-speed supercharger 
with an impeller gear ratio of 7.15 to 1, is provided. 
On aircraft with the R-1830-90C engine installed, « 
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single-stage, J-speed supercharger with a low blower 
ratio of 7.15 to | aod « high blower ratio of 8.47 to 1, 
is provided, The high gear ratio allows the engine 
to maintain higher power at greater altitudes than 
would be possible with only the low ratio. On some 
aircraft, the high blower has been made inoperative, 


Supercharger Handle (Some Aircraft), 


On some aircraft with the R-1830-90C engine in- 
stalled, a 2-position supercharger handle, mechani- 
cally connected to a hydraulic control valve, is 
located below the side window, to the left of the 
pilot's seat (1, figure 1-2 and 4, figure 1-8), The 
handle bas the following positions: LOW BLOWER 
aod HI BLOWER. When the bandle is moved to the 
HI BLOWER position, bydraulic fluid pressure 
from the main bydraulic system actuates a small 
bydraulic cylioder located on the rear crankcase 
of each engine. The actuating cylinder positions 
an engine oil selector valve, which directs engine 
oil under pressure to the bigh blower clutch to 
shife the clutch ioto the bigh ratio position, Wheo 
the bandle is moved to the LOW BLOWER position, 
the hydraulic fluid pressure actuates the bydraulic 
cylinders, moving the engine oil selector valves 
to direct engine oil under pressure to shift the 
low blower clutches into the low ratio position. 


High Blower Indicator Lights (Some Aircroft), 


Two 28-volt d-c high blower indicator lights are 
located immediately forward of the supercharger 
control valve handle (2 and 3, figure 1-2). These 
push-to-test lights, placarded L.H. MOTOR and 
R.H. MOTOR, will illuminate wheo the supercharger 
control walve haadle is placed in the HI BLOWER 
position and the hydraulic actuating cylinder posi- 
tions the engine oi! selector valve into high blower. 
Failure of ome of both of these lights to illuminate 
when the control valve handles are in the H] BLOWER 
position, is am indication that the supercharger con- 
trol hydraulic system is not functioning properly. 


THROTTLE LEVERS AND FRICTION LOCK. 


Two throttle levers, mounted on the control pedestal 
(3, figure 1-10), are connected by a cable system to 
the throttle control on each carburetor. The throttles 
are mechanically operated and equipped with a 
friction-type lock to prevent creeping of the controls 
(6, figure 1-10). The placarded throttle positions 
are CLOSE and OPEN. The throttle range between 
these positions is used for the desired power setting. 


MIXTURE CONTROL LEVERS AND THUMB 
LATCH LOCK, 


Two mixture control levers, mounted on the upper 
tight side of the control pedestal (4, figure 1-10) are 


1-3 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


BANIVLNOD “FD 7 ddv 2 
SWNVL aNd “B1 £Z 13 WoL 
XOG NOILONIS SWELSAS BBMOd 77 JIAOLS SHDOT WOULNOD JIDVAIBNS 0 
FNL ALVASLOLd “tz JOV#OLS HBAOD “OND 
SMYZLLVG ‘07 FOVAOLS “ISIN 
XO NOLLINAL WWIB1I3I13 NIVH “6! YALV3H 3DVds 
TIDVLd3IIw BIAOd TWNUILX] MIONVH MALLID *s 
IN3WLYVdWOD SYOLYDIAYN Si¥3$ dOONL ONIDTIOd 
JDYNCS DAVIS FLYNNAL IY dWO) SYOLVHSdO O1OVY 
SYNV1L 'AXO SAS “$38d A017 TAD NBOAXKO JFVWVLYOd 
JA TVA NIT AKO SAS ‘S3Ud MOT PI LLY INWNDDY JUNSS3¥d DIINVYGAH 


TWIIdAL WVYOVIC LNIWIONVUYNV 1VYINIO 


. 
. 

> 
a 
~ 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T. O. 1C-47-1 


SUPERCHARGER HAND 
AND HIGH BLOWER INDICATOR LIGHTS 


1, SUPERCHARGER HANDLE 
2. HIGH BLOWER INDICATOR UGHTS [LH) 
3. HIGH BLOWER INDICATOR LIGHTS (RH) 


Figure 1-2 


connected by a cable system to the mixture control 
on each carburetor. The mixture control levers have 
the following positions; IDLE CUT-OFF, AUTO- 
LEAN, and AUTO-RICH. The IDLE CUT-OFF posi- 
tion cuts off all fuel flow to the engine, except for 
priming. The AUTO-LEAN position automatically 
provides the fuel air ratio required for cruise oper- 
ation with normal cylinder head temperature. The 
AUTO-RICH position provides a richer fuel-air ratio 
for the higher power settings. Each mixture control 
lever is equipped with a thumb-latch lock which 
mechanically releases the lever when depressed. 


CARBURETOR AIR SYSTEMS. 


One of three types of carburetor air induction systems 
is installed in the aircraft; ram, ram-filrered, or 


ram-nonram filtered. 


RAM-TYPE CARBURETOR AIR SYST EM. 


The ram-type carburetor air system (figure 1-3) pro- 
vides two ways of supplying air to the carburetor. 
A smal! duct, located on the top forward edge of the 
engine accessory cowling, routes cold ram air 
directly to the carburetor throat, of, ram air flows 
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inside the cowling past the exhaust collector ring 
and is preheated prior to entering the carburetor 
throat. The source of air supply is determined by 
the position of the carburetor air preheat door in the 
carburetor air intake throat. 


Carburetor Air Control Levers and Friction Lock 
Lever, 


Two carburetor ait control levers, one for each 
engine, mounted oa the cight side of the control 
pedestal (4, figure 1-10), mechanically control the 
movement of their respective preheat door in the 
carburetor air intake throat, The control levers 
have HOT and COLD placarded positions, lo 
the HOT position, the carburetor air preheat door 
shuts off the ram air flow to allow the preheated 
air to flow from inside the cowling past the exhaust 
collector ring and into the carburetor. Ia the COLD 
position, the preheat door shuts off the preheated air 
flow and allows ram air to flow from the scoop to the 
carburetor (figure 1-3). Intermediate positions are 
used to regulate the carburetor air temperature as 
required, A friction-type lock lever is installed 
adjacent to the carburetor air preheat control levers 
for locking them in any desired position, 


RAM FILTERED-TYPE CARBURETOR AIR SYSTEM, 


The ram filtered-type carburetor air system (figure 
1-3) provides two ways of supplying air to the 
carburetor. Cold ram air is routed through a detach- 
able filter duct unit, mounted on top of the nacelle, 
and directed down intothe throat of the carburetor, 
ot ram air flows inside the cowling past the exhaust 
collector ring and is preheated prior to entering the 
carburetor throat. The source of air supply is 
determined by the position of the carburetor air 
peeheat door io the carburetor air intake throat. 


Corburetor Air Control Levers and Friction Lock 
Lever, 


Two carburetor air control levers, one for each 
engine, mounted on the right side of the control 
pedestal (4, figure 1-10), mechanically operate the 
movement of their respective preheat door in the 
carburetor air intake throat. The control levers 
are placarded HOT and COLD. Ia the HOT position, 
the carburetor preheat door shuts off the ram air 
flow to allow the preheated air to flow from inside 
the cowling past the exhaust collector ring and into 
the carburetor. In the COLD position, the preheat 
door shuts off the preheated air flow and allows 
filtered ram air to flow from the scoop to the carbu- 
retor (figure 1-3). Intermediate positions are used 
to regulate the carburetor air temperature as required. 
A friction-type lock lever is installed adjacent to 
the carburetor air preheat control levers for locking 
them in any desired position. 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


Section | 7.0, 1€-47-1 


CARBURETOR AIR SYSTEMS 


RAM-TYPE CARBURETOR AIR SYSTEM 
RAM-NONRAM TYPE CARBURETOR AIR SYSTEM 
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Figure 1-3 
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RAM-NONRAM CARBURETOR AIR FILTER CONTROL 
VALVE HANDLE 


’s @... 
it. 


Figure 1-4 


RAM-NONR AM 
AIR SYSTEM, 


FILTERED-TYPE CARBURETOR 


The ram-nonram filtered-type carburetor air system 
(figure 1-3) provides three ways of supplying air to 
the carburetor, An airscoop fairing extending from 
the leading edge of the engine accessory cowling to 
approximately halfway back on top of the nacelle 
has two openings. Cold ram air flows through the 
front scoop opening directly down into the carbu- 
recor throat, Cold nooram af is drawn through the 
aft opening of the fairing and flows through a filter 
unit down into the carburetor throat. Preheated air 
flows from inside the engine cowling past the ex- 


haust collector ring and into the carburetor throat. 


The source of air supply is determined by the posi- 
tion of the ram, nonram, and carburetor preheat door 
in the carburetor air intake throat. On some aircraft, 
the positioning of the induction valve door and the 
aft door, is controlled electrically by switches 
located in the cockpit. On other aircraft, the in- 
duction valve door is controlled manually by levers 
located in the cockpit, while the floating aft door is 
positioned automatically by the pressure differential 
within the scoop. 


Carburetor Air Control Levers and Friction Lock 
Lever, 


Two carburetor air control levers, one for each 
engine, mounted on the right side of the control 
pedestal (4, figure 1-10), mechanically control the 


CARBURETOR AIR 
CONTROL LEVERS 


LATE AIRCRAFT 


Figure 1-5 


movement of their respective preheat door in the 
carburetor air intake throat, The control levers 
have HOT and COLD placarded positions. In the 
HOT position, the carburetor air preheat door shuts 
off the ram and nonram air flow to allow the pre- 
heated air to flow from inside the cowling, past the 
exhaust collector ring, and into the carburetor. Io 
the COLD position, the preheat door shuts off the 


flow of preheated air and allows ram of nonram 
filtere& air two flow from the scoop to the carburetor. 
Intermediate positions are used to regulate the carbu- 
retor ait temperature as required. A friction-type 
lock lever is installed adjacent to the carburetor air 
preheat control levers for locking them in any de- 
sired position. 


Air Filter Control Handle, 


The ram-nonram carburetor air filter control handle, 
located on the bulkhead afc of the pilot’s seat (figure 
1-4), mechanically controls a hydraulic valve that 
directs the flow of hydraulic pressure for the oper- 
ation of the ram door and the noaram door in each 
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carburetor airscoop, On some aircraft, this control 
handle has OPEN (nonram), CLOSED (ram), and 
OFF positions. On other aircraft, the positions are: 
FILTERED (noaram), UNFILTERED (ram), and 
LOCKED, In the OPEN or FILTERED position, the 
ram door shuts off the ram air flow and the nonram 
door is opened to allow nonram filtered air to flow 
to the carburetor, provided the preheat control lever 
is in the COLD position, In the CLOSED or UN- 
FILTERED position, the nonram door shuts off the 
fonram filtered air flow and the ram door is opened 
fo permit ram air to flow to the carburetor, provided 
the preheat control lever is in the COLD position 
(figure 1-3). Woen the mi filter control handle is 
placed in a desired position, sufficient time must be 
allowed for hydraulic actuation before the air filter 
control handle is returned to OFF or LOCKED to 
relieve the system pressure. The doors will remain 
in this position until the control handle is used to 
select another position, 


Corburetor Air Temperature Indicotors, 


A 28-vole dc dual carburetor air temperature in- 
dicator, graduated in degrees centigrade from ~50° 
to + 150°, is mounted on the main instrument panel 
(15, figure 1-11, 23, figure 1-12). 


Corburetor Air Control Selector Switches 
(Some Aitcraft), 


Two rotary, $-position carburetor ait control s 

lector switches, one for each carbure tor, are 

located on the left side of the cockpit immediately 
aft of the main instrument panel. Each switch has 
the following positions; HOT AIR, OFE FULL 
COLD, FILTER, and FULL COLD. The HOT AIR 
position of the switch energizes a 28-volt d-c motor 
which, through a cam and cable system, closes the 
aft (nonram) door and the induction valve (forward) 
door to sbut off the ram air supply admitting pre- 
heated air to the carburetor (figure 1-3). The FULL 
COLD positions of the switch energizes the motor 


to close the aft (non-ram) door and the induction 
valve door to shut off the preheated air supply, 
admitting ram airflow to the carburetor. The FILTER 
position of the switch energizes the motor to posi- 
tion the induction valve door to shut off the flow of 
ram and preheated air, and open the aft (non-ram) 
door to supply filtered non-ram air to the carburetor. 
The OFF position opens the circuit to deenergize 
the motor, The electrical circuit for the motor in- 
corporates micro and limit switches which auto- 
matically shut off the motor when the doors are 
properly positioned for he selected airflow. 
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COWL FLAPS 

Hydraulically operated cow! flaps are attached to 
the aft edge of the engine cowling. On aircraft 
with the ram or ram-nonram air induction system, the 
center flap of the top segment is stationary. On 
aircraft with the ram filtered air induction system, 
the three flaps in the top segment are fixed. A 
hydraulic actuating cylinder, installed on the lower 
part of the engine cowling, is connected to each 
movable cow! flap by @ series of tie rods and oper- 
ating levers. Movement of the cowl flaps is con- 
trolled by the cowl flap hydraulic controls in the 
cockpit. 


COWL FLAP HANDLES, 


Two cowl flap handles attached to the hydraulic 
valves are located on the side of the fuselage to the 
right and forward of the co-pilot’s seat (14, figure 
-7 and 24, figure 1-9), and have CLOSE, OFF, 
TRAIL, OFF, and OPEN positions, Io the CLOSE 
position, hydraulic fluid pressure is directed to one 
side of the actuating cylinder and the cow! flaps 
move toward the closed position, Ia the OPEN 
position, hydraulic pressure is directed to the other 
side of the actuating cylinder and the cowl flaps 
move toward the open position, In the OFF po- 
sition, the hydraulic pressure is wapped in the 
actuating cylinder to hold the cowl flaps in any 
desired position, In the TRAIL position, both sides 
of the actuating cylinder are unpressurized, allowing 
the cowl flaps to move in either direction, depending 
on the balance of the air loads on the cow! flaps, 


CAUTION 


In any position other than OFF, 
system pressure may be lost if 
leakage occurs in the cowl flap 
hydraulic system. 


IGNITION SYSTEM, 


The ignition system consists of two magnetos, in- 
stalled in the rear accessory section of each engine, 
which distribute the current to the spark plugs 
through ignition switches, wiring, and a high tension 
ignition harness, 


Ignition Switches, 


The ignition switch unit is located above the vee of 
the windshield (6, figure 1-6) and incorporates a 
master ON-OFF switch and an ignition switch for 
each engine. Each engine ignition switch has four 
positions: OFF, L, R, and BOTH. The master ON- 
OFF switch grounds out all four magnetos (both 
magnetos of each engine) when in the OF F position. 
The ON position leaves the control of the magnetos 
to cach engine ignition switch. When the engine 
ignition switch is positioned to L, the left magneto 
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provides igninon for the rear spark plugs aml the right 
magneto is grounded. When the engine ignition 
switch is positioned to R, the right magneto provides 
ignition for the front spark plugs and the left magneto 
is gounded. When the engine ignition switch is 
positioned to OFF, both magnetos for that engine 
are grounded and both front and rear spark plugs 
will not fire. When the ignition switch is in the 
BOTH position, both magaetos for that engine are 
able to generate current for the ignition system and 
all spark plugs can fire. 


PRIMING SYSTEM, 


The priming system functions as an aid in starting 
the engines by injecting fuel from a primer line into 
the upper eight cylinders. 


Primer Switch (C-47 and C-117 Series Aircraft), 


A 3-position, 28&volt d-c engine primer switch, 
mounted om the electrical control panel (15, figure 
1-13), is @ momentary-type switch spring loaded to 
the OFF position. The RIGHT (down) position of 
the switch energizes the right engine primer solenoid 
valve to direct fuel under pressure to the right engine 
for priming. The LEFT (up) position energizes the 
left engine primer solenoid valve to direct fuel 
under pressure to the left engine for priming. The 
OFF position opens the engine primer circuit. 
Priming fuel pressure is provided by the booster 
pumps (if installed) when the booster pump is ON 
or by manually operating the band wobble pump (if 
installed), 


HAND PRIMER HANDLE, 


On some aircraft, a hand primer is installed on the 
co-pilot’s side of the cockpit. The handle of the 
primer is turned to the left to UNLOCK, then pushed 
in and pulled out to pump the fuel to the engine. 
The handle of the primer is pushed in, then turned 
to the right to LOCK. The valve handle for selecting 
the LEFT of RIGHT engine is adjacent to the hand 


primer. 
Oil Dilution ond Primer Switches (Some Aircraft), 


Two 3-position, 28-volt d-c oil dilution and primer 
switches, one for each engine, are mounted on the 
electrical control panel (20, figure 1-14). These 
switches are the momentary-type, spring loaded to 
th: OFF position, When either switch is placed io 
the ENGINE PRIMER (down) position, the respective 
engioe primer solenoid valve is energized to direct 
fuel under pressure to the engine for priming. When 
either switch is beld in the OIL DILUTION (up) 
position, a 28&volt d-c circuit energizes the oil 
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dilution solenoid, and fuel is introduced into the 
engioe oil inlet line for dilution of the engine oil to 
aid in cold weather starting, Priming fuel pressure 
is provided by the booster pumps (if installed) wheo 
the booster pump is ON of by manually operating the 
hand wobble pump (if installed), 


STARTING SYSTEM, 


A direct cranking of, o9 some aircraft, a combination 
inertia-direct-cranking starter with a solenoid meshing 
device, is mounted on each engine. The starters are 
operated by switches located in the cockpit, 


Storter Switches (Direct Cranking), 


Two 2-position starter switches, one for each engine, 
are mounted on the electrical control panel, The 
RIGHT switch engages the 28-volt dec starter for the 
right engine; the LEFT switch engages the starter 
for the left engine, 


Some aircraft are equipped with one }-position spring- 
loaded = switch. 
starter for the RIGHT engine; the up position en- 


The down position engages the 


gages che starter for the left engine, The switch 


is spring loaded to the off (center) position, 


Storter Switches (Imertia-Direct Cranking). 


Two 3-position starter switches, one for ENERGIZI 

and one for MESH, are mounted on the electrical 
control panel (16, figure 1-13, aod 17, 18, figure 1- 
14), The STARTER ENERGIZE switch is used to 
energize the 2&volt starter motor and build up 
sufficient inertia before the STARTER MESH switch 
is used to energize the solenoid meshing device to 
engage the starter, Placing the STARTER ENER- 
GIZE switch in the RIGHT (dows) position, ener- 
gizes the starter for the right engine, and placing it 
in the LEFT (upper) position, energizes the starter 
for the left engine, Placing the STARTER MESH 
switch in the RIGHT (down) position meshes the 
right starter. Both switches are spring loaded to the 


OF F (center) position, 


ENGINE INSTRUMENTS. 


All engine instruments are dual indicating. A direct- 
reading manifold pressure gage on the maio instru- 
ment pane! indicates the pressure in inches Hg in 
cach engine intake manifold, A 28-volt d-c carburetor 
ait temperature indicator and a self-generated cylin- 
der head temperature indicator (which indicates 
temperature for the right engine from No, 1 cylinder 
and for the left engine from No, 13 cylinder), all 
calibeated in degrees centigrade, are mounted on 
the main instrument pane! (13, 15, figure 1-11, and 
23, 27, figure 1-12). A self-generated tachometer 
is installed on the main instrument panel, 


i] 
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COCKPIT ARRANGEMENT —TYPICAL 
LEFT SIDE 


CLEAR VISION WINDOWS 

OXYGEN PRESSURE GAGE AND FLOW 
INDICATOR 

LEFT ELECTRICAL PANEL 

FLUORESCENT INSTRUMENT PANEL LIGHT 
WING FLAP POSITION INDICATOR 
IGNITION SWITCHES 

TAR WHEEL LOCK LEVER 


THROTTLE FRICTION LOCK 
SHIELDED MAP READING UGHT 
WINDSHIELD ALCOHOL DE-ICING VALVE 
CONTROL HANDLE 

INTERPHONE CONTROL PANEL 

RADIO FILTER 

PROPELLER DEACER RHEOSTAT SHUTOFF 
VALVE AND TANK 

OXYGEN FLOW REGULATOR 
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COCKPIT ARRANGEMENT — TYPICAL 
RIGHT SIDE 


WINDSHIELD WIPER CONTROL VALVE OXYGEN FLOW REGULATOR 
PILOT'S RADIO CONTROL PANEL RADIO FALTER 

RIGHT ELECTRICAL PANEL INTERPHONE CONTROL PANE 
SPARE UGHTS WINDSHIELD DE-ICING CONTROL 
OXYGEN PRESSURE GAGE AND FLOW INDICATOR 
CARBURETOR DE-ICING CONTROL 

VALVE HANDLE 

CO-PILOT'S OVERHEAD FLUORESCENT 

UGHT HYDRAUUC SYSTEM PRESSURE GAGE 
CLEAR VISION WINDOW LANDING GEAR PRESSURE GAGE 


Figure 1-7 
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COCKPIT ARRANGEMENT — TYPICAL 


LEFT SIDE R4D SERIES AIRCRAFT 


ELECTRICAL CONTROL PANEL 
WINDSHIELD DEFROSTER HOSE 
SHIELDED LAMP 


SUPERCHARGER HANDLE 
(SOME AIRCRAFT) 


WINDSHIELD WIPER OPERATING 
MECHANISM 


FLUORESCENT LAMP 

CARBURETOR AIR CONTROL SELECTOR 
CONTROL WHEEL 

PLOTS CHECK LIST 


CONTROL PEDESTAL 
SEAT AND SAFETY BELT 


FORWARD AND AFT SEAT ADJUSTING 
CONTROL 


PROPELLER DE-ICING FLUID 
SUPPLY TANK 


PROPELLER DE-ICING RHEOSTAT 


WINDSHIELD DE-ICING CONTROL VALVE 
HANOLE 


INTERPHONE JUNCTION BOX 
RADIO FILTER BOX 
SUIT HEAT RHEOSTAT 


Figure 1-8 


FLEXIBLE HAND WARMER AND 
DEFROSTER HOSE 


FUEL SYSTEM FLOW DIAGRAM 
OXYGEN REGULATOR 


WINDSHIELD DEFROSTER AND HAND 
WARMER CONTROL VALVE HANDLES 


OXYGEN REGULATOR TO MASK HOSE 


COMMAND RECEIVER PANEL 
CONTROL HEAD 


COMMAND TRANSMITTER 
CONTROL PANEL 


HAND FIRE EXTINGUISHER 
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ELECTRICAL CONTROL PANEL 

RADIO COMPASS SWITCH 

RADIO COMPASS REMOTE CONTROL UNIT 
AZIMUTH CONTROL 

OXYGEN PRESSURE GAGE AND FLOW INDICATOR 


WINDSHIELD DEFROSTER AND HAND WARMER 
CONTROL VALVE HANDLES 


VHF COMMAND RADIO CONTROL PANEL 
UAISON RADIO POWER SWITCH 
CO-PILOT'S JUNCTION BOX 

OXYGEN REGULATOR 

OXYGEN REGULATOR TO MASK HOSE 
INTERPHONE JUNCTION BOX 

RADIO FILTER BOX 

SUIT HEATER RHEOSTAT 

FLEXIBLE HAND WARMER HOSE 


Figure 1-9 
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COCKPIT ARRANGEMENT — TYPICAL 
RIGHT SIDE R4D SERIES AIRCRAFT 
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WING AND EMPENNAGE DE-ICING 
SYSTEM CONTROL HANDLE 


COCKPIT MIXING CHAMBER CONTROL KNOS 
CONTROL PEDESTAL 

FORWARD AND AFT SEAT ADJUSTING CONTROL 
SEAT AND SAFETY BELT 

WINDSHIELD DE-ICING CONTROL VALVE 
MICROPHONE HOOK AND HOLDER 

COWL FLAP HANDLES 

CONTROL WHEEL 

FLUORESCENT LAMP 

SHIELDED LAMP 

SHIELDED MAP READING LAMP 

WINDSHIELD DEACING HAND PUMP HANDLE 
WINDSHIELD DEFROSTER HOSE 
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CONTROL PEDESTAL — TYPICAL 


PROPELLER CONTEOL LEVERS 

THROTTLE LEVERS 

MIXTURE CONTROL LEVERS 

CARBURETOR AIR CONTROL LEVERS 
FIGHT ENGINE FUEL TANK SELECTOR 
THROTTLE LEVER FRICTION LOCK 
PARKING BRAKE CONTROL KNOB 
AILERON TRIM TAG CHANK AND INDI 


INTHOL VALVE HANDL 
SOME & MODELS 


AUTOPILOT CONTROL VALVE HANDLE 
ff TRIM CRANK AND INDICAT 
TAIL WHEEL LOCK LEVER 


LEFT ENGINE FUEL TANK SELECTOR 
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Figure 1-10 


Fuel Pressure Goge, 


A dual, direct-reading, hydrostatically operated, fuel 
pressure gage is mounted on the main instrument 
panel (26, figure 1-11. and 30, figure 1-12), and is 
calibrated in pounds per square inch. Two lines 
coanected to the fuel pressure gage in the cockpit 
connect to cach carburetor, 


Oil Pressure Gage, 


A dual, direct-eading, hydrostatically operated oil 
pressure gage is mounted oo the maio instrumeat 
panel (27, figure 1-11, and 31, figure 1-12) and is 
calibrated ia pounds per square inch, 


Oil Tempercture Indicotor, 


A dual, 28volt d-c oil temperature indicator, gradu- 
ated io degrees centigrade, is mounted on the main 
ipstrument pane! (25, figure 1-11, and 16, figure 1- 
12). A temperature bulb on the rear of the engine 
accessory case of io the oi] supply pipe aft of the 
oi] dilution fuel pipe connection furnishes remote 
indication to the temperature indicator of the oil 
entering the engine. 
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PROPELLERS. 


A Hamilton Standard }3-bladed, full-feathering, hy- 
dromatic propeller is provided for each engine. The 
propeller governor on each engine automatically 
maintains constant engine speed by changing the 
propeller blade angle through the constant speed 
tange to compensate for changes in altitude and 
throttle setting, The blade angle is changed by- 
draulically by the flow of engine oi] under pressure, 
The engine oi] for propeller feathering is supplied 
from a reserve in the bottom of the oi! tank, and 
pressure is provided by a 28-volt d-c propeller 
feathering pump, 


PROPELLER CONTROL LEVERS, 


Two propeller control levers, located on the con- 
trol pedesta! (1, figure 1-10), through mechanical 
linkage provide for adjustment of the propeller 
governor on the nose section of each engine. The 
control levers have INCREASE (high rpm) apd 
DECREASE (low rpm) placarded positions, Ineer- 
mediate positions of the levers are used to regulate 
tpm as desired, The goversors maintain constant 
propeller speed, as selected by the control levers, 
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IN INSTRUMENT PANE 


FLUX GATE COMPASS REPEATER 
INDICATOR 


AIRSPEED INDICATOR, PILOT'S 
fate « § 


COURSE INDICATOR AND 
MARKER BEACON UGHT 


ATTITUDE INDICATOR 

RADIO MAGNETIC INDICATOR (RMI) 
AUTOPILOT DIRECTIONAL INDICATOR 
AUTOPILOT ATTITUDE INDICATOR 


ENGINE FIRE DETECTION WARNING 
UGHTS AND TEST SWITCH 


AUTOPILOT VACUUM GAGE 
AIRSPEED INDICATOR, CO-PILOT'S 
FREE AIR TEMPERATURE 
INDICATOR 


CYUNDER HEAD TEMPERATURE 
INDICATOR (DUAL) 


-l17 SERIES AIR 


ALTIMETER, CO-PILOT'S 


CARBURETOR AIR TEMPERATURE 
INDICATOR (DUAL) 


RADIO MAGNETIC INDICATOR (RMI) 


CRITICAL TEMPERATURE WARNING 
UGHTS 


LANDING GEAR INDICATOR UGHT 
(REO) 


DOOR OPEN WARNING UGHT 


LANDING GEAR INDICATOR LIGHT 
(GREEN) 


STATIC PRESSURE SELECTOR VALVE 
AUTOPILOT Oll PRESSURE GAGE 
DE-CING SYSTEM PRESSURE GAGE 
FUEL QUANTITY INDICATOR 

Ol. TEMPERATURE INDICATOR (DUAL 


FUEL PRESSURE GAGE (DUAL) 
Oll PRESSURE GAGE (DUAL 


Figure 1-11 
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MANIFOLD PRESSURE GAGE (0UAL 
TACHOMETER (DUAL) 


CARBON MONOXIDE WARNING 
UGHT IC-117) 


CARBON MONOXIDE RESET BUTTON 
tc-117) 


VERTICAL VELOCITY INDICATOR 
TURN-AND-SUP INDICATOR 
DIRECTIONAL INDICATOR 
ALTIMETER, PILOT'S 


FLUX GATE COMPASS WARNING 
UGHT 


FLUX GATE COMPASS CAGING 
Switch 


MEAT SYSTEm WARNING LIGHT 
ALTIMETER CORRECTION CARD 
FUEL CROSSFEED SwiTCH 


FUEL DUMP SWITCHES 


PROPELLER FEATHERING SWITCHES. 


Two pushbutton propeller feathering switches, one 
for each propeller system, are mounted on the elec- 
trical control panel (17, 18, figure 1-13, and 3, 9, 
figure 1-14). Each switch is used, in conjunction 
with a propeller feathering relay and a pressure 
limit switch, to cootrol « feathering pump motor, 
Wheo cither propeller feathering switch is pushed IN 
to feather a propeller, a 28-volt d-c holding coil 


holds the switch in, A pressure limit switch in the 
propeller governor releases the holding coil when the 
propeller is feathered, at which time the switch 
pops out to the normal position. The feathering 
operation may be interrupted by manually palling out 
the feathering switch, When the propeller feathering 
switch is pushed IN to unfeather « propeller, it must 
be beld in manually until the propeller has moved 
out of the feathered position. 
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MAIN INSTRUMENT PANEL—TYPICAL 


“o Hn BTM 


RADIO MAGNETIC INDICATOR (RMI) 
AIRSPEED INDICATOR (PILOT'S) 
CLOCK 

DIRECTIONAL INDICATOR 
FLUORESCENT LIGHT SWITCHES 
REMOTE COMPASS INDICATOR 
MARKER BEACON INDICATOR LIGHT 
GUIDE SLOPE AND COURSE INDICATOR 
ALTITUDE INDICATOR 

AUTOPILOT DIRECTIONAL INDICATOR 
MAGNETIC (STANDBY) COMPASS 
AUTOPILOT ATTITUDE INDICATOR 
AUTOPILOT VACUUM GAGE 
COMPASS CORRECTION CARD 
AIRSPEED INDICATOR (CO-PLOT'S) 


Oll TEMPERATURE INDICATOR 
(DUAL 


FREE AIR TEMPERATURE 
INDICATOR 


R4D SERIES AIRCRAFT 
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ALTIMETER (CO-PLOT'S) 


CRITICAL TEMPERATURE 
WARNING UGHTS 


LANDING GEAR INDICATOR 
UGHT @ED! 


LANDING GEAR INDICATOR 
UGHT (GREEN) 


DOOR-OPEN WARNING 
UGHT 


CARBURETOR AR 
TEMPERATURE INDICATOR 
(DUAL 


AUTOPILOT Off PRESSURE 
GAGE 

STATIC PRESSURE SELECTO® 
VALVE SWITCH 

DEACING SYSTEM PRESSURE 
GAGE 


CYUNDER HEAD TEMPERATURE 
INDICATOR (DUAL) 


Figure 1-12 


FUEL QUANTITY INDICATOR 


REMOTE COMPASS 
CORRECTION CARD 


FUEL PRESSURE GAGE (OUAU 
Olt PRESSURE GAGE (DUAL 


AUTOPILOT SPEED CONTROL 
VALVE KNOBS 


MANIFOLD PRESSURE GAGE 
(DUAL 


TACHOMETER (DUAL) 
RADIO ALTIMETER 


ALTITUDE LIMIT INDICATOR 
UGHTS 


VERTICAL VELOCITY INDICATOR 
TURN-AND-SLIP INDICATOR 
ALTITUDE LIMIT INDICATOR 
ALTIMETER (PILOT'S! 


WING FLAP POSITION 
INDICATOR 
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ELECTRICAL CONTROL PANELS —TYPICAL 


N LIGHT W 
ASS LIGHT RHEOSTAT 
3. JATO MASTER SWITCH 
4. ELECTRICAL PANEL LIGHTS RHEOSTAT 
5. HEATER OVERHEAT WARNING LIGHT 
JATO RELEASE SWITCH 
7. MAIN INVERTER FAIL WARNING LIGHT 
GENERATOR FAILURE WARNING LIGHTS 
?. RADIO CONTROL PANEL 
AFT PITOT HEATER SWITCH 
FORWARD PITOT HEATER SWITCH 
2. PROP DEICER SWITCH 


13. CARB. AND WINDSHIELD DEICER SWITC 


BOOSTER PUMP SWITCHES 


IL DILUTION AND ENGINE PRIMER SWITCHE 


>. STARTER SWITCHES 


RIGHT ENGINE PROP FEATHERING SWITCH 


8. LEFT ENGINE PROP FEATHERING SWITCH 


BATTERY MASTER SWITCH 


20. EMERGENCY POWER SWITCH 
21. COCKPIT LIGHTS SWHCH 
22. ANTI-COLLISION LIGHT SWITCH 
23. PARAPACK SALVO SWITCH 
. BAILOUT WARNING SWITCH 
5. JUMP WARNING SWITCH 


PASSING LIGHTS SWITCH 


7. LANDING LIGHTS SWITCHE 
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JATO SYSTEM, 


Some aircraft are equipped with bomb type shackles 
for attaching four canted JATO units beneath the 
fuselage, A four bottle cradle is located in the 
cargo compartment to secure the units until they 
are needed, 
which is stowed on the floce at the aft end of the 
cargo compartment, The JATO system is operated 
from the pilots’ compartment, The JATO system as 
installed on this aircraft permits the use of four 
different types of JATO bottles; the 14AS-1000, 
14DS-1000 Mark ITV Mode! 2, 14DS-1000 M-8, and 
16NS-1000 M-15. These bottles are designed to 
give 100 pounds of thrust for an average of 14 to 
16 seconds, Temperature limits for firing are «55°F 
+ 130°F. Expended units may be jettisoned either 
electrically of mechanically, The aircraft electrical 
firing circuit should be thoroughly inspected before 
departure oo a mission requiring JATO. It should be 
determined that there is sufficient current and volr- 


Igniters are stored in an ignitor box 


age to ignite the units and that there is no electricity 
in the circuit wheo the firing switches are off, JATO 
attachment fittings should also be tested before the 
mission to determine the proper operation of the 


locking mechanism, Air crew members will instal! 
and arm the JATO units when the aircraft is io take- 
off position, For JATO handling procedures, see 


Section VIL 


JATO MASTER SWITCH, 


The JATO MASTER switch is a guarded ON-OFF 
switch located on a panel to the left and above the 
pilot (3, figure 1-13). The switch must be placed 
to the ON position before the JATO can be fired, 


JATO FIRING SWITCH, 


The JATO FIRING SWITCH is a button type switch 
mounted on the wheel of the pilot's control column, 
The JATO is fired by depressing the button. The 
switch will not operate unless the JATO MASTER 
switch is ON, 


JATO RELEASE SWITCH, 


The JATO RELEASE switch is a safety - wired 
guarded 2-position switch (6, figure 1-13), with 
OUTBD and INDB decals, Expended JATO units 
can be jettisoned by moving the JATO release 
switch to the INBD position then to the OUTBD 
position releasing two bottles each time. 


JATO MANUAL RELEASE. 


In the event of a failure in the electrical system for 
jettisoning JATO bottles a manual] system is in- 
stalled in the aircraft, In the main cargo compart- 
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ment in the wall are two handles decaled CAUTION 
MANUAL JATO RELEASE OUTBD INBD. JATO 
bottles may be jettisoned by pulling the handles, 


OlL SYSTEM, 


Each engine oi] system is supplied from a 29 US 
gallon oil mnk, The tanks should be filled to only 
25 US gallons to allow for expansion. (See figure 
1-30 for tank location and oi) grade.) Oil pressure 
is maintained by two engine-driven oi] pumps, one 
on each engine, The oil from the engine returns to 
the tank through a free-flow-type oil cooler, The 
quantity of oil flowing through the cooler is auto- 
matically regulated by thermostatic control, An oil! 
dilution system is provided for dilution of the engine 
oil when a cold weather start is anticipated, 


OIL DILUTION SWITCH (Some Aircraft), 


A 3-position, 28-volt d-c oil dilution switch is mounted 
on the electrical contro! panel (15, figure 1-13 and 
20, figure 1-14) and has LEFT, RIGHT, and OFF 
positions, When the switch is held in the LEFT 
position, a 28-wolt d-c circuit energizes the oil 
dilution solenoid and fuel is introduced into the 
oil of the left engine to aid in cold-weather starting. 
When the switch is held in the RIGHT position, 
engine oil is diluted for the vight engine in the 
same manner, The switch is spring loaded to the 
OF F position, 


OIL DILUTION AND PRIMER SWITCHES 
(Some Aircraft), 


Refer to the paragraph on Oil Dilution and Primer 
Switches under Priming System, this Section, 


FIREWALL SHUTOFF VALVES, 


See the paragraph on Firewall! Shutoff Valve Handles, 
this section, 


FUEL SYSTEM. 


Fuel is supplied from two main tanks and two aux- 
iliary tanks installed in the center wing section 
(figure 1-16), The fuel quantity is measured by a 
28&volt liquidometer system and indicated by the 
fuel quantity indicator in the cockpit. During normal 
operation, the left engine is supplied by fuel from 
the left tanks, and the right engine by the right tanks; 
however, by using the fuel tank selectors in the 
cockpit, fuel may be supplied from any tank to either 
engine, Lines lead from the selector valves to the 
two wobble pumps which are hand-operated by a 
single control, These pumps are used to raise the 
fuel pressure when starting the engines, of before 
the engine-driven pumps are in operation, A cross- 
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ELECTRICAL CONTROL PANEL —TYPICAL 


R40 SERIES AIRCRAFT 


7 2 27% 25 24 73°22 «21 «2 w~ 18 16 5 4 


BAML-OUT SWITCH 10. FORMATION LIGHTS RHEOSTAT PITOT HEATER SWITCH (AFT 
COMPASS UGHT RHEOSTAT 1). LEFT AMMETER PITOT HEATER SWITCH 

LEFT PROPELLER FEATHERING 12. PANEL UGHT (FORWARD) 

CONTROL 13. RIGHT AMMETER 

INSTRUMENT PANEL LIGHTS 14, RECOGNITION LIGHT SWITCHES WINDSHELD BS-ICER SWITCH 
RHEOSTAT 15. KEYING SWITCH POSITION UGHTS SWITCHES 
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Figure 1-14 


feed line is connected on the pressure side of each figure 1-30; for fuel grade operating limits, refer to 
engine-driven pump, and the two cross-feed valves Section V, Operating Limitations, See figure 1-15 
in this line are operated by a single control in the for Fuel Quantity Data, 

cockpit, The cross-feed system enables both engines 

to receive fuel fom one engine-driven pump in case LONG-RANGE FUEL SYSTEM (Some Aircraft), 

either pump fails. On late aircraft, the wobble pumps 

are replaced by two electric booster pumps with a On some aircraft, provisions have been made for 


two, long-range fuel tanks. The tanks have a $00 
gal, capacity and are installed op cradles at the 
forward end of the main cargo compartment, one on 
each side, The tanks are cylindrical metal, n0n- 
selfsealing. 


control switch located on the electrical control 
paoel, On aircraft equipped with booster pumps, 
there is no cross-feed system, The booster pumps 
will furnish ample pressure and fuel supply for 
operation in case either engine-driven pump fails, 
A vapor overflow line connects from the top chamber 
of the carburetor to the main and auxiliary tanks, Due to the slope of the main cargo 
During operation, the maximum return flow is approxi- compartment floor when the aircraft 
mately 10 gallons per hour, The majority of the is on the ground, the long-range 
return flow wil] be directed to the main tanks, A fuel tank capacity is limited to 385 
fuel line from each carburetor operates the fuel galloas each (380 gallons of usable 
pressure gage in the cockpit. For fuel grades, see fuel). 
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Each tank is provided with a booster 
filler, drain, and fuel line connections, 
ally operated globe valves (figure I-17) are located 
at the forward end of the main cargo floor, These 


are so atranged that they oy be used as 


pump, vent, 
Two manu- 


valves 
selector valves or as shutoff valves, and fue! from 
either tank may be diverted to cither engine, a both, 
ot turned off completely. 


ins The main fuel tank selector valves 
must be in the OFF position, whea 
the long-range fuel system is being 
used, to prevent gravity fuel flow 
ot fuel under booster pump pressure 
from overflowing the main fuel tanks, 
When the long-+ange fue! tanks are 
empty, the valves must be in the 
OFF position of air wil) be drawn 
from the long range tanks, causing 
ait locks io the fuel system, 


@rvr not operate the aircraft APP at 


anytime long-range fue! tanks are 
installed to preclude possibility of 
fire, 


LONG RANGE FUEL TANKS BOOSTER PUMPS 
(Some Aircreft), 


A booster pump is mounted in the forward end of cach 
long-tange fuel tank, Each pump receives 28-volt 
d-c power from the main electrical junction box, and 
is operated by an ON, OFF switch on the fuel pump 
control panel, mounted om the aft side of the main 
cargo Compartment forward bulkhead, 


LONG-RANGE FUEL TANK DUMP VALVE 
(Some Aircraft), 


The manually operated long-range fuel tank dump 
valve is installed in the fuel dump line on the right 
side of the catwalk between the long-range fuel 
tanks, The dump valve is sormally safety-wired 
CLOSED, When the valve is moved to the OPEN 
position, fuel will be dumped overboard, either under 
booster pump pressure or gavity flow. 


Fuel Tonk Selectors, 


Two fuel tank selectors, one for cach engioe, are 
mounted on the left and right sides of the cootrol 
pedestal (5, 13, figure 1-10). Each selector has 
LEFT AUX, LEFT MAIN, RIGHT MAIN, RIGHT 


FUEL QUANTITY DATA CHART 


GALLONS 


ae 


USABLE FUEL 
FUEL 
(EACH) 


NUMBER 
SERVICE 


(EACH) 


AUKILIARY 


802 GALLONS 
BS GALLONS EACH 


TOTAL USABLE FUEL 
LONG-RANGE FURL TANKS 
INSTALLATION OF TWO TANKS POSSIBLE 


TOTAL USABLE FUEL Im Each 


LONG RANGE FUEL TANK . 380 GALLONS 


Note: Level flight assumed to be 3 degrees nose up 


Figure 1-15 


AUX, and OFF positions, The selectars are con- 
nected mechanically to the walves by rods and 
cables. When the selector is placed in any position, 
fuel will be supplied from the tank corres poading 
to that position, 


Long-Range Fuel Shutoff Volves, 


Two long-range fuel shutoff valves (figure 1-17), one 
for each side of the fuselage, are installed with the 
long-range tanks and lines, The valves are located 
in front of and between the front two long-range 
tanks in the main cabin compartment, The valves 
may be opened manually by rotating the handles in a 
counterclockwise direction, 


| WARN } 
Do oot operate internally installed 
auxiliary power plant at any time 


long-range auxiliary fuel tanks are 
installed, 


Fuel Booster Pump Switches, 


The 28-volt d-c electrically driven booster pumps are 
energized by the two booster pump ON-OFF switches 
mounted on the electrical control pane! (14, figure 
1-13, and 16, figure 1-14), Positioning either switch 
to ON completes the 28-volt d-c circuit to its re- 
spective booster pump motor. 
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Fuel Quvontity Indicator, 


A 28-volt d-c liquidometer fuel quantity indicator is 
installed on the main instrument panel (24, figure 
I-11), and 28, figure 1-12) to indicate the fuel 
quantity in the two main and two auxiliary tanks. A 
selector handle on the indicator has LEFT AUX, 
LEFT MAIN, RIGHT MAIN, and RIGHT AUX position, 
As the selector is moved from one position to 
another, the calibrated dial for the new position flips 
up into the window of the indicator and the quantity 
of fuel in the corresponding tank may be read, 


The selector must be turned clock- 
wise to prevent jamming, 


FIREWALL SHUTOFF VALVES. 


See the paragraph on Firewall Shutoff Valve Handies, 
this section, 


FUEL SYSTEM 
(Some SC-47 Aircraft), 


Fue! is supplied from two main tanks, two auxiliary 
tanks, and four wing tanks, The main and auxiliary 
tanks are installed io the center wing section, and 
the elliptical drum type metal wing tanks are in- 
stalled in each outer wing pane! on each side of the 
center spar between the rear and front spar; these 
two tanks are connected with an equalizing line on 
the bottom inboard end which allows the tanks to 
function as a single storage unit, The wing tanks 
have an electrically operated dump valve which is 
located in each dump line. The valve is controlled 
by a switch in the cockpit, The fuel quantity is 
measured by a 28-volt d-c liquidometer system and 
indicated by the fuel quantity indicator in the cock- 
pit. During oormal operation, the left engine is 
supplied by fuel from the left tanks aod the right 
engioe by the right tanks; however by using the cross 
feed valve controls in the cockpit, fue! may be 
supplied from one wing to the opposite engine. 
Fuel lines lead from the selector valves to the two 
booster pumps, one from each engine, which furnish 
pressure and fuel supply for operation in case either 
engine driven pump fails (figure 1-16). A vapor vent 
return line connects from the top chamber of each 
carubretor to the main and auxiliary tanks. During 
operation, the maximum return flow is approximately 
10 gallons per hour, The majority of return flow 
will be directed to the main tanks, A fuel line from 
each carburetor operates the fuel peessure gage in 
the cockpit. For fuel gades see figure 1-30; for 
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fuel grade operating limits, refer to section Vv, 
Operating Limits, For Fuel Quantity Data, see 
chart, 


FUEL QUANTITY DATA CHART-GALLONS. 


| FULLY SERVICED AND USABLE 


T 
kumper USABLE | FULLY 
OF TANKS | FUEL (each) | SERVICED 
| 202 204 
| 
199 


200 


TOTAL USABLE FUEL 


FUEL TANK SELECTORS (Some SC-47 Aircraft), 


Two fuel tank selectors, one for each Cogine, are 
mounted on the left and right sides of the control 
pedestal, (5, 13, figure 1-10), The valves operate 
independent of each other since with the installation 
of the outer wing tanks, the fuel system feeds che 
right engine from the right tanks and the left engine 
from the left tanks, The right selector has R. H. 
AUX 200 GALS, R,. H. MAIN 202 GALS, R. H 
WING 400 GALS and OFF positions, The positions 
on the left selector are L. He AUX 200 GALS, L. 
H. MAIN 202 GALS, L. H. WING 400 GALS and OFF. 
The selectors are connected mechanically to the 
valves by rods and cables. When the selector is 
placed in any position, fuel will be supplied from 
the tank corresponding to that position, 


FUEL CROSS-FEED SWITCH (Some SC-47 Aircraft), 


The electrically operated cross-feed valve is ener- 
gized by a three position switch installed on the 
lower right side of the instrument panel (40, figure 
I-t1). The cross-feed switching system incorporates 
a ced warning light, located on the right side of the 
cross-feed switch, which illuminates during the time 
that the valve is closing or opening. In the OPEN 
position the valve is energized to open, in the 
OFF position the circuit is neutral and the CLOSED 
position shuts the valve off. To operate the cross- 
feed system, place the fuel selector to the tank to 
be used. Place cross-feed switch ON and turn 
opposite selector valve (engine receiving cross-feed 
fuel) to OFF. 


NOTE 
The engine being fed fuel during 


this operation will show an approxi- 
mate two pound fuel pressure fluctu- 
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Figure 1-16 (Sheet 1 of 2) 
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‘FUEL SYSTEM ( SOME SC-47 AIRCRAFT ) 
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ation because of the added fittings 
in the line, The pressure fluctuation 


i 


wi not be sufficiceat to hinder 


engine operation, 


FUEL DUMP SWITCHES (Some SC-47 Aircraft), 


Two 28&-volt d-c three position guarded switches 
41, figure 1-11) operate the dump valves in the outer 
wing tanks, The switches are placarded OFF, 
CLOSE, and DUMP, To dump fuel place the fuel 
selector valves to tanks other than outer wing tanks, 


Place both switches to the DUMP position. 


Never dump fuel with flaps 


FUEL QUANTITY INDICATORS. 
(Some SC-47 Aircroft). 


A 2&-volt d-c liquidometer fuel quantity indicator is 
installed in the main instrument pane! (24, figure 
I-11), to indicate the fuel quantity in the two main 
and two auxiliary tanks, A selector handle on the 
indicator has LEFT AUX, LEFT MAIN, RIGHT 
MAIN, and RIGHT AUX positions, 
is moved from one position to another, the calibrated 
lial for the new position flips up into the window of 
the indicator and the quantity of fuel in the corre 


As the selector 


sponding tank may be read, A fuel indicator is 
located on the instrument pane! to indicate fuel in 


cither outer wing tank, 


NOTE 


The outer wing fuel meter wil) oot 
give an accurate reading when the 
airplane is on the ground, 


ELECTRICAL POWER SUPPLY SYSTEM. 


D. C. POWER SUPPLY. 


The DC electrica] power supply system is a 24 to 
28 volt, single conductor, ground retura type, DK 
power is supplied by two engine driven generators, 
two 12 volt 88 ampere bour storage batteries wired 
in series and on some aircraft, an auxiliary power 
plant. On the gound, power may be supplied from 
ao external power unit when plugged into the external 
power receptacle, Each generator circuit includes « 
voltage regulator aod a reverse current relay. For 
DC power distribution see figure 1-18 The CB 
fire extinguishing system, alarm and warning system 


1-24 


1C-47-1 


LONG-RANGE F SHUTOFF VALVES 


LOCATION. FORWARD MAIN CABIN - ROO® LIVE 


Figure 1-17 


and the main junction bom light circuit are connected 
lirectly to the aircraft batteries, On some aircraft, 
the alarm aod warning system is connected to the 
main junction bos bus, Refer to the ALARM SYSTEM 
and FIRE EXTINGUISHER SYSTEM, this section, 
Power is supplied to the DC electrically operated 
equipment through circuit protectors connected to 
the bus in the main electrical junction box (figure 
1-21, and figure 1-22). 
fail, the DC equipment can be supplied by the air- 
craft batteries when the battery switch is ON, In 


In case both generators 


order to comserve the batteries, only the equipment 
essential for safe operation of the aircraft should 


be operated. 


On some aircraft two higher capacity generatars, a 
bus priority system and third inverter have been io- 
stalled, On these aircraft, in the event one generator 
fails, power from the surviving generator is auto- 
matically directed to the No, | radio bus. 


Bottery Master Switch, 


The 28-volt d-c ON-OFF battery master switch is 
located on the electrical control panel (19, figure 
1-13, and 27, figure 1-14). Operation of the switch 
will open or close the battery circuit. The battery 
switch should be in the OFF position when an ex- 
ternal power source is plugged in. To assure fully 
charged batteries, the battery master switch should 
be turned ON before take-off, 
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Generator (Main Line) Switches, 


Two ON-OFF switches are incorporated into the main 
line circuit to select either ot both of the generators 
to supply current to the electrical system, The ON 
position of the switches closes the generator cir- 
cuits aod the battery circuit through the circuit 
breaker tus in the main electrical junction box. The 
OFF position opens the circuits, These switches 
are located in the main electrical junction box on the 
aft wall of the forward baggage loading door com- 
paniooway (19, figure Fi). 


Externol Power Receptocle 


A ground power receptacle is located on the underside 
of the fuselage aft of the barteries (18, figure 1-1), 
and connects the external d-c power to the aircraft 
electrical system when the grouod power supply is 
plugacd in. 


Utility Power Outlet, 


Utility power outlets are installed at various locations 
throughout the aircraft. On some aircraft, one util- 
ity power outlet is installed om the left side of the 
main cargo Compartment, immediately forward of the 
main cargo door, Oo C-1l7 series aircraft, two 
power outlets are installed at the buffet, 


Generotor Worning Lights. 


Two 28-volt d-c generator warning lights, one for 
each generator, are mounted on the electrical control 
pane! to provide indication of generator failure (8, 
figure 1-13). On some aircraft, generator warning 
lights are also located on the power systems junction 
box control panel, mounted on the aft wall of the 
forward baggage loading door companionway (figure 
1-21)» If the output voltage of a generator becomes 
less than that of the batteries, the respective reverse- 
current relay will prevent current flowing from the 
bus to the generator and will illuminate the generator 
warning light for the faulty generator, 


GROUND TEST POWER SWITCH (Some Aircraft), 


The ground test power switch (19, figure 1-21) is 
provided to over ride the bus priority relay for those 
aircraft equipped with the 200 ampere generator 
priority bus system. On aircraft equipped with this 
system, the bus priority relay will automatically 
disconnect the main junction bor sumber two bus 
and the radio junction box sumber two bus wheo 
either of both generators are not supplying power 
to the electrical system. Until all critical equipment 
is relocated from the aumber two to the sumber one 
bus system, the ground rest power switch should be 
in the ON position at all times, The ground test 
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power switch is located on the power systems junction 
box control panel, mounted on the aft wall of the 
forward baggage loading door companionway, 


Ammeters, 


Two ammeters, one for cach generatcr, are provided 
to measure the amperage output of the generators 
(figure 1-18). The ammeters are located on the 
tight side of the electrical control panel (11, 13, 
figure 1-14), On some aircraft, the ammeters are 
located om the power systems junction box controls 
panel, mounted on the aft wall of the forward cargo 
loading door companiooway, 


A-C POWER SUPPLY. 


system to 
supply 115 volt, 400 cycle, AC power for operation 
of various items of electrical and electronic equip- 
ment (figure 1-18). The AC power is supplied to the 
equipment through circuit protectors located on the 
radio circuit breaker panel (figure 1-20), aod is con- 
trolled by switches located on the electrical control 
panel, (See 7, figure 1-14.) 


Two inverters are operated by the DK 


Oo some aircraft, to provide additional AC power, one 
spare and two main inverters bave been installed io 
conjunction with a bus priority system (Figure 1-18), 
No, | and No, 2 inverters supply power to the No, | 
and No. 2 AC busses respectively, The spare inverter 
may supply power to cither bus in the event one in- 
verter fails, The inverters are controlled by switches 
located oa the power systems junction box control 
panel (figure 1-21), 


Inverter Switch, 


Ao ON-OFF inverter switch, located on the electrical 
control pane! (7, figure 1-14) completes the 28-volt 
d-c circuit to the inverter when in the ON position, 
On aircraft equipped with a generator-inverter and bus 
priority system, the inverter ON-OFF switches for 
the No. 1 and No. 2 inverters and the spare inverter 
are located on the power systems junction box con- 
trol panel, mounted on the aft wall of the forward 
baggage loading door companionway (figure 1-21). 


HYDRAULIC POWER SUPPLY SYSTEM. 


A pressure accumulator hydraulic power supply system 
(figure 1-23) operates the landing gear, wing flaps , 
brakes, cow! flaps, nonram carburetor air filter 
mechanism, and the windshield wipers, skis, and 
blower clutches, 


Hydraulic fluid is supplied by gravity from the hy- 
draulic fluid reservoir to the engine-driven hydraulic 
pumps (one on each engine), which supply fluid 
pressure for the hydraulic system and the autopilot 
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system, However, the fluid flow from the engine- 
driven pumps may be selected by means of the hy- 
draulic pump selector valve, located oo the hydraulic 
control pane! in the flight compartment, The hy- 
draulic pressure accumulator is attached to a bracket 
adjacent to the hydraulic fluid reservoir and aft of 
the bulkhead behind the co-pilot’s seat, The lower 
chamber of the pressure accumulator is charged with 


air through the air valve fitting to an initial pressure 
of 250 psi, A system pressure relief valve, installed 
in the hydraulic system fluid pressure line, functions 
to protect the bydraulic system from excessive fluid 
pressure when the system pressure increases to 
1000 (t 50) psi, A bydraulic hand pump is incorpo- 
rated in the system for use when the engine-driveo 
pumps fail to supply sufficient pressure of for ground 
operation of the hydraulic system when the engines 
are oot runniog. A pressure regulator is installed 
in the main system pressure line to regulate system 
pressure between 600 and 875 psis When system 
pressure is below 600 psi, the accumulator is charged 
until system pressure reaches this value. If system 
pressure exceeds 875 psi, fluid is ported to returo 
until the pressure drops below 875 psi, The fluid 
capacity of the hydraulic reservoir is 10 quarts, 
Seveo quarts are available to the engine-driven by- 
draulic pumps, while the remaining 43 quarts in the 
reservoir sump are available only to the hydraulic 
hand pump for emergency operation. For fluid speci- 
fication and reservoir location, see figure 1-W. 


HYDRAULIC PUMP SELECTOR VALVE LEVER. 


The hydraulic pump selector valve lever located on 
the bydraulic control panel (4, figure 1-24), controls 
the flow of fluid for operation of the bydraulic system, 
Selection of the hydraulic engine pump is governed 
by the position of the selector walve lever, For 
normal operation, the lever is placed in the LEFT 
ENG. HYDR. SYS. - RIGHT ENG. GYRO PILOT 
(aft) position and the left engine pump supplies 
pressure for the hydraulic system and the right 
engine pump supplies pressure for the autopilot 
system, When the contro] lever is in the LEFT 
ENG. GYRO PILOT — RIGHT ENG. HYDR. SYS. 
(forward) position, the systems for which the pumps 
supply pressure are reversed, The control lever 
operates in a notched quadrant and it is necessary 
to lift the lever slightly before moving it from one 
position to another, There is no difference in the 
functioning of the hydraulic system whea the fluid 
delivery of the engine-driven pumps is changed, 
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HYDRAULIC PUMP SELECTOR VALVE LEVER 
(MODIFIED AIRCRAFT), 


On aircraft modified in accordance with T.O, 1C-47- 
507, of T. O. 1C-1-514, the hydraulic pump selector 
valve lever provides selection for two modes of 
operation (4, figure 1-24), TAKE-OFF POSITION 
and GYRO PILOT POSITION. In the TAKE-OFF 
POSITION, both the left and right engine pumps 
supply pressure for the hydraulic system. Ia the 
GYRO PILOT POSITION, the left engine pump 
supplies pressure for the autopilot system and the 
right engine pump «upplies pressure for the hydraulic 
system, 


HYDRAULIC HAND PUMP, 


The hydraulic hand pump, located at the bottom of 
the hydraulic control panel, has a handle that ex- 
tends between the pilot's and copilot’s seats (9, 
figure 1-24). This hand pump is used when the engine- 
driven hydraulic pumps fail to supply sufficient pres- 
sure, wheo the hydraulic fluid supply (except the 
hand pump reserve) has been lost, of for ground 
operation of the hydraulic system when the engines 
are oot running, The hand pump may be used to 
supply pressure to any unit operated by the hydraulic 
system, except the autopilot, 


STAR VALVE. 


The haod pump to pressure accumulator shutoff valve 
handle, (star valve), located on the hydraulic control 
panel (6, figure 1-24) bas two placarded positions, 
ON aod OFF. When the star valve is turned to the 
ON (open) position, the hydraulic hand pump can be 
used to increase hydraulic peessure io the pressure 
accumulator for operation of the hydraulic units 
when the aircraft is om the ground and the engines 
are oct running. When the star valve is turned to 
the OFF (closed) position, the hydraulic units (ex- 
cept the autopilot) may be actuated directly by 
operation of the hydraulic band pump, The star 
valve should be safetywired to the OFF (closed) 


position, 


Hydraulic Fluid Quantity Sight Gage, 


A hydraulic fluid quantity sight gage is located ar 
the top of the hydraulic control panel (2, figure 1-24) 
to indicate fluid quantity, A placard for servicing 
instructions is mounted adjacent to the sight gage. 


Hydraulic System Pressure Goges, 


Two hydraulic system pressure gages mounted in a 
bracket assembly below the right windshield at the 
co-pilot’s station (16, 17, figure 1-7), are direct- 
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MAIN ELECTRICAL JUNCTION BOX 
C-47 AND R4D SERIES AIRCRAFT 


BATTERY CONNECTOR RELAY 

2 CIRCUIT BREAKER PANEL 
GENERATOR MAIN LINE SWITCHE 

4 JUNCTION BOX LAMP SWITCH 

5 VOLTAGE REGULATOR MOUNT 

6 RH GENERATOR LOADMETER 

7. VOLTMETER 
LH GENERATOR LOADMETER 
LH GENERATOR SWITCH AND LIGHT 

r MAIN INVERTER WARNING UGHTS 
SPARE INVERTER WARNING UGHT 
INVERTER METER SELECTOR SWITCH 
GENERATOR CIRCUIT BREAKERS 

4 NO 1} INVERTER BUS CIRCUIT BREAKERS 

5 NO 2 INVERTER BUS CIRCUIT BREAKER 
INVERTER SWITCHES 

7 INVERTER VOLTAGE METER 
INVERTER FREQUENCY METER 
GROUND TEST POWER SWITCH 
VOLTMETER SELECTOR SWITCH 


1. @H GENERATOR SWITCH AND UGHT 
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Figure 1-21 
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reading, pressure operated gages calibrated from 0 
to 2000 psie One gage indicates the fluid pressure 
in the hydraulic system and the other indicates the 
fluid pressure in the landing gear DOWN lioe when 
the landing gear control lever is in the DOWN of 
NEUTRAL position, 


FIREWALL SHUTOFF VALVES. 


See paragraph on the Firewall Shutoff Valve Handles 
F F ’ 


this section, 


FLIGHT CONTROL SYSTEM. 


The flight control system consists of independent 
elevator, aileron, and rudder systems, All flight 
controls are directly controlled and are operated by 
dual wheel and rudder pedals, The elevator, aileron, 


and rudder systems incorporate wim mbs, 


RUDDER PEDALS. 


The rudder is mechanically controlled by a duplicate 
set of hinged rudder pedals incorporating toe brakes, 
The pedals can be adjusted forward of aft for proper 


length by means of the adjusting lever mounted on 


each rudder pedal, 


Rudder Trim Crank, 


Rudder wim is mechanically controlled by a rotatable 
crank mounted on the aft face of the control pedestal 
(11, figure 1-10), Movement of the trim tab is shown 
on the indicator immediately below the crank, 


CONTROL COLUMNS. 


Dual control columns, mounted forward of the pilot's 
and co-pilot’s seats, provide mechanical contro! of 
the ailerons and elevators. The columns incorporate 
a wheel for aileron control, while elevator control 
is gained by forward and aft movement of the column, 


Aileron Trim Crank, 


Right aileron trim is mechanically controlled by a 
rotatable crank mounted on the aft face of the control 
pedestal (8, figure 1-10). Movement of the wim tab 
is shown on the indicator immediately below the 


crank, 
Elevator Trim Wheel, 


Elevator trim is mechanically controlled by a hand- 
wheel located on the pilot's side of the control 
pedestal (14, figure 1-10), Movement of the trim tabs 
is shown on an indicator adjacent to the handwheel, 


MAIN ELECTRICAL 
JUNCTION BOX 


C-117 SERIES AIRCRAFT 


SATTERY CONNECTOR RELAY 
CINCUIT BREAKER PANEL 
GENERATOR MAIN LINE SWITCHES 
JUNCTION BOX LAMP SWITCH 


VOLTAGE REGULATORS 


Figure 1-22 


CONTROL-SURFACE LOCKS. 


The rudder, both ailerons, and both elevators are 
locked while on the ground by use of § control- 
surface locks, The locks are felt-padded and equipped 
with smal! bungees which hold them firmly in place 
when slipped into position between the control 
surface and fixed surface, When not in ase, the 
locks are stowed io the lavatory compartment (10, 
figure 1-1). Om C-117 series aircraft, the locks are 
are stowed in the aft baggage compartment, 
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Figure 1-24 
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LANDING GEAR LATCH LEVER 


WING FLAPS, 


The metal wing flaps are composed of four sections 
which extend from the inboard end of the left wing 
aileron under the fuselage to the inboard end of the 
tight wing aileron and are of the split trailing-edge 
type. The flaps are hinged to the under side of the 
center wing section, and are hydraulically lowered or 
raised as a unit, The flaps have a travel of 0 to 45 
degrees, Wing flap movement is hydraulically con- 
trolled by a lever located in the cockpit, Movement 
of the flaps is indicated by the wing flap position 
indicator located in the cockpit, 


WING FLAP CONTROL LEVER. 


The wing flap control lever, located on the hydraulic 
control pane! (7, figure 1-24), has UP, DOWN, and 
NEUTRAL positions. Movement of the control lever 
to the DOWN position directs hydraulic fluid pressure 
to the wing flap actuating cylinder downline to lower 
the flaps. When the control lever is placed io the 
UP position, the flow of fluid is reversed to raise 
the flaps, When the flaps are positioned UP of DOWN 
as required, the control lever should be returned to 
the NEUTRAL (halfway) position to trap the fluid ia 
the actuating cylinders and hold the desired flap 
setting. 


Wing Flap Position Indicator, 


A mechanically actuated wing flap position indicator 
is mounted either vertically, at the left of the pilot's 
main instrument panel, ot horizontally, on the bottom 
of the pilot’s main instrument pane! (5, figure 1-6 and 
41, figure 1-12) Ay movement of the wing flap 
actuating cylinder is shown by an equivalent move- 


ment of the pointer on the iodicator by means of a 
flexible stee! wire, sheathed in a tube and connected 
to the actuating cylinder at one end and to the in- 
dicate needle at the other end. The placarded 
positions indicated are UP —4 -—% —% -—DOWN,. 


LANDING GEAR SYSTEM. 


The landing gear consists of main landing gear and 
@ tail gear, The hydraulically operated main gear is 
extended of retracted by two hydraulic actuating 
cylinders (figure 1-23), one located in each nacelle, 
and controlled by a lever located on the hydraulic 
control panel in the cockpit. A mechanical safety 
latch is provided to prevent inadvertent raising of the 
main landing gear, In the event of a landing gear 
hydraulic line failure, the gear will free fall wheo 
the landing gear contro! lever is moved to the DOWN 
position, The tail wheel is oot retractable, but is 
full swiveling and can be locked in the trail position, 


LANDING GEAR LEVER, 


The landing gear lever, located on the hydraulic 
cootrol pane! (8, figure 1-24), has DOWN, NEUTRAL, 
aod UP positions, Movement of the lever to the 
DOWN position directs hydraulic fluid pressure to 
the landing gear downline to extend the main gear, 
Wheo the lever is placed in the UP position, the 
flow of fluid is reversed to the upline to retract the 
main gear, Wheo the lever is in the NEUTRAL 
position, fluid flow is blocked to both the upline 
and the downline, Wheo the main gear is extended 
or retracted as required, the lever should be returned 
to the NEUTRAL (halfway) position to hold the 
desired setting, 


NOTE 


The landing gear latch must be re- 
leased (LATCH RAISED position) 
before the main gear can be re- 
tracted because a catch and dog 
prevent the landing gear lever from 
being moved into the UP position, 


LANDING GEAR LATCH LEVER. 


The landing gear safety latches foe both main gear 
are coatrolled simultaneously by cables coonected 
to the landing gear latch lever, located on the floor 
to the right of the pilot’s seat (figure 1-25). The 
safety latch automatically latches to lock the landing 
gear when the landing gear is fully extended, by 
engaging a slot io the lower end of the actuating 
cylinder piston rod. For operation of the landing 
gear safety latch lever, see figure 1-26. 
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LANDING GEAR 
LEVER AND GEAR SAFETY 


LATCH 


PIN 


Figure 1-27 


Landing Gear Safety Pins, 


Landing gear safety pins are provided to prevent in- 
advertent retraction of the landing gear when the 
aircraft is on the ground (figure 1-27), When not in- 
stalled, the safety pins are stowed in the canvas 
pocket on the aft bulkhead of the main cabin com- 
partment (8, figure 1-1). 


Landing Gear Indicator Lights, 


The 28-volt d-c landing gear red and green in- 


dicator lights are located on the right side of 
the main instrument panel (18 and 20, figure 
I-11, and 20 and 21, figure 1-12), 28-volt d-c 
microswitches are mounted next to the landing gear 
lever and on each main gear, These switches are 
actuated by movement of the landing gear lever and 
the main gear to indicate the position of the main 
gear and lever by means of the red and green io- 
dicatce lights, The green light wil] be illuminated 


wheo both main gears are down and locked and the 
lever is in the NEUTRAL position, If the landing 
gear is retracted, of in any intermediate position or 
down and unlatched, or the landing gear is down and 
latched with the lever not in NEUTRAL position, the 
red indicator light will be illuminated, The red io- 
dicator light will go out when the landing gear is 
down and locked and the lever is in the NEUTRAL 
position, On some aircraft, the red indicator light 
will go out when the gear is fully retracted, 


Londing Geor Warning Horn, 


The 28-volt d-c landing gear warning horn, located in 
the fuselage tothe left of the pilot's seat, will sound 
when one or both throttles are less than approximately 
% open and the landing gear is not down and locked 
with the lever in the NEUTRAL position, ot when the 
landing gear lever is not in the NEUTRAL position, 
No switch is provided for silencing the born, 
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Toil Wheel Lock Lever, 


The mechanically operated mil wheel lock lever is 
located on the control pedestal below the throttle 
levers (12, figure 1-10), and has LOCK and UNLOCK 
positions, The LOCK position locks the tail wheel 
in the trailing position for take-offs and landings; 
the UNLOCK position allows free swiveling of the 
wheel for maxing, 


NOTE 


The tail wheel must be in the 
centered position before the tail! 
wheel lock pio will engage the tail 
wheel in the LOCK position, 


SKIS, 


The ski installation provides a ski for each main 
gear aod one for the tail gear, The maio skis are 
designed for a gross weight of 15,000 pounds each, 
The tail ski is designed for a gross wieght of 4000 
pounds, The main skis add approximately 1026 Ib. 
to the gross weight and the tail ski adds approxi- 
mately 61 pounds to the aircraft gross weight. The 
main skis are allowed a maximum pitching range 
from normal, of approximately 20° negative to 15° 
positive, enabling the skis to follow uneven terrain 
while taking-off, taxiing, or landing, The pitching 
range is controlled by limiting cables to prevent the 
skis from overtraveling their maximum safe operating 
limits, Wheo the main landing gear is up and the 
skis are retracted on the wheels, the skis rest 
against the bottom of each nacelle. Two rubber 
bumper pads are installed on each ski to prevent 
vibration or damage when the skis and landing gear 
are both retracted, During flight wheo the main 
gear is extended, the main skis are held in proper 
position by means of aerodynamic riggers. These 
riggers consist of airfoils attached to the aft section 
of the skis. The main skis may be extended of re- 
tracted permitting the airplane to take-off and land 
on a clear runway, as well as on one covered with 
ice of snow, When the skis are retracted, the tires 
extend approximately § inches below the bottom 
surface of the skis, The tail ski is not retractable, 
Limiting cables installed fore and aft preveot pitch- 
ing beyond safe angles of incidence and lateral 
rotation, A mechanical rigger holds it in the proper 
flight position, 


SKI SELECTOR HANDLE, 


A 3-position ski selector handle is installed oo the 
floor below the control pedestal to provide for re- 
traction and extension of the main whee! skis, Wheo 
the selector is turned to the SKI UP position, the 
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control valve is positioned to ditect hydraulic fluid 
peessure to the up side of the actuating cylinder 
for retracting the skis, Turning the selector handle 
to SKI DOWN, directs hydraulic fluid pressure to the 
down side of the actuating cylinder to extend the 
skis, When the selector is turned to the NEUTRAL 
position, pressure and return fluid is locked in the 
lines, preventing movement of the skis from the set 
position, 


BRAKE SYSTEM, 


The main landing gear whee! hydraulic brakes may be 
applied independently of simultaneously by means of 
two brake control valves, which are contained in « 
single housing and linked to the rudder brake pedals, 
Application of toe pressure on the rudder brake 
pedals allows hydraulic fluid under pressure to flow 
through the brake control valves and brake operating 
lines to the brake actuating cylinders, The brake 
actuating pistons force the beake shoes against the 
brake drums to produce the braking action, The 
pressure applied to the brakes is proportional to the 
toe pressure applied to the rudder pedals, When the 
rudder brake pedal is released, springs return the 
brake shoes to the off position, and the excess 
hydraulic fluid flows through the brake operating 
line to the brake control valve and into the return 
line to the hydraulic reservoir, A parking brake 
mechanism is provided to hold the brakes on when 
the aircraft is parked, 


HYDRAULIC BRAKE CONTROLS. 


The hydraulically operated teakes are controlled by 
toe pressure on the rudder brake pedals, Full teaking 
action is possible even when the landing gear is 
retracted, 


Parking Brake Control Knob, 


The main whee! brakes may be locked on for parking 
by means of the mechanical parking brake control 
knob mounted on the lower portion of the control 
pedestal (7, figure 1-10). To set the parking brake, 
the pilot's rudder brake pedals should be fully de- 
pressed and the parking brake contro) knob pulled 
out, The rudder brake pedals should be released 
before the parking beake control knob is released. 
To release the parking beake, toe pressure should be 
applied oo the rudder brake pedals, The brakes on 
both wheels should be locked and released simul- 
taneously. 


NOTE 


The parking beakes are locked and 
released by use of the pilot’s rudder 
brake pedals only, 
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INSTRUMENTS. 


The dual manifold pressure gage is a direct-reading 
instrument. The free air temperature indicatar is 
electrically operated, The vacuum-operated instru- 
ments include the attitude iodicator, the directional 
indicator, and the turn-and-slip indicator, For 
proper operation of the vacuum instruments, eogine 
rpm should be at least 1000. 


VACUUM SYSTEM. 


The vacuum system consists of two engine-<driven 
vacuum pumps, two vacuum relief valves, two check 
valves, a vacuum manifold, two air filters, a vacuum 
restrictor for the tura-and-slip indicatar, and the 
coapectiog lines, A direct-pressure-operated vacuum 
gage mounted on the main instrument pane! (10, fig- 
ures I-11 and 13, figure 1-12) indicates the vacuum 
pressure in inches Hg. (See the paragraph on the 
Autopilot, Section [V,) 


PITOT-STATIC SYSTEM, 


The pitot-static system instruments and equipment 
consist of two airspeed indicatars, two altimeters, 
and a vertical velocity indicator, all installed on the 
main instrument pane! (figures 1-11 and 1-12); and 
two pitot-static tubes mounted on masts on the under- 
side of the fuselage nose section (21, figure 1-1), « 
static selector, and the connecting lines, The 
static selector contro] switch mounted on the main 
instrument pane! (21, figure 1-11, and 25, figure 1- 
12), provides for selection of an alternate static 
source (16, figure 1-1) in the event of malfunctioning 
of the normal static source, On some aircraft, the 
alternate static source is located in the left aft 
fue! tank bay, The selector switch is safetywired 
to the normal static source, The pitot-static tubes 
are protected from ice by integral beating elements. 


ELECTRICALLY OPERATED INSTRUMENTS. 
(Some Aircroft), 


The attitude indicator and the directional indicator 
are drives by AC power, The turn and slip indicate 
is driven by DC power and has « separate switch 
directly to the battery. Reference, Ground Test 
Power switch, this section. 


FREE AIR TEMPERATURE INDICATOR. 


One 28-volt d-c free air temperature indicator is 
mounted on the maio instrument pane! (12, figure 1- 
11, and 17, figure 1-12). The indicator is connected 
to the thermometer resistaoce bulb on the underside 
of the nose section so that changes in the temperature 
of the outside air will be registered on the indicator 
face by means of changes io the electrical current 
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between the bulb and the indicator, 
is calibrated in degrees centigrade. 


The indicatar 


EMERGENCY EQUIPMENT. 
FIRE EXTINGUISHING SYSTEM. 


The aircraft is equipped with a single-shot bromo 
chloromethane (CB) engine fire extinguishing system. 
The system incorporates two CB spherical coo- 
tainers, one located in each engine oacelle (24, 
figure 1-1), the oecessary piping for routing the 
agent to the spray cing mounted on each engine, and 
the controls for operation of the system, Each CB 
container is pressurized with nitrogen to 410 psi 
standard day and incorporates a pressure gage for 
checking pressure within the container. A fire 
detection circuit is also provided for cach engine. 


NOTE 


The CB fire extinguishing system is 
connected directly to the batteries 
and will operate regardiess of 
battery switch position, 


Two portable hand fire extinguishers, one mounted 
on the bulkhead above the pilot's seat, and one 
mounted on the rear section of the main cabio door 
or, on C117 series aircraft, immediately forward of 
the passenger entrance door, are provided for com- 
bating fires in the fuselage. 


WARNING 


Prolonged exposure (§ minutes of 
more) to high concentrations of 
bromochloromethane (CB) of its 
decomposition products should be 
avoided, CB is an anesthetic ageot 
of moderate intensity. k is safer to 
use than previous fire extinguishing 
agents (carbon tetrachloride or 
methylbromide), However, especially 
in confined spaces, adequate 
respiratory and eye protection from 
excessive exposure (pronounced 
irritation of eyes and sose), includ- 
ing the use of oxygen when available, 
should be sought as soon as the 
primary fire emergency will permit. 


Engine Fire Extinguisher Switches. 


Two guarded ON-OFF fire extinguisher switches 
(2 and 3, figure 1-28), one for the left engine aod one 
for the right engine, are located under the hinged 
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ENGINE FIRE 
EXTINGUISHER CONTROLS 
LOCATED: COCKPIT FLOOR BETWEEN PILOTS’ SEATS 


Figure 1-28 


loor on the flight compartment floor between the 


pilot's and co-pilot’s seats, When either switch is 
placed in the ON position, a 28-volt d-c circuit is 
energized to discharge the CB agent tothe respective 
spray ring around the engine. 


CB Container Pressure Goges, 


A pressure gage mounted on cach CB container in- 
dicates the charge in psi within the container, When 
the container is fully charged the indicatae should 
read 410 psi standard day. 


Firewall Shutoff Valve Hondles, 


The firewall shutoff valve bandles for shutting off 
the flow of fuel, engine oil, and hydraulic fluid are 
located under the engine fire extinguisher access 
door between the pilot’s and co-pilot’s seats (1 and 
4, figure 1-28). The shutoff valves are connected 
by cables to the handles, In case of fire in either 
engine, the corresponding handle is pulled, shutting 
off the flow of fuel, engine oil, and hydraulic fluid 
to that engine, 
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NOTE 


Wheo a firewall shutoff valve handle 
is actuated, oi! for propeller feather- 
ing and hydraulic pressure for cow! 
flap operation is still available, 


ENGINE FIRE DETECTION WARNING SYSTEM, 
(IF INSTALLED), 


Two 2&volt d-c fire detection press-to-test warning 
lights, one for cach nacelle, are located on the main 
instrument pane! (9, figure 1-11), The system has a 
thermocouple circuit for detecting fire, When cither 
engine fire detector circuit detects fire, the re- 
spective fire warning light for that circuit illuminates, 
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A cwcait breaker for the fire detection system is 
provided on the upper right side of the main junction 


bon, 
Fire Detector Test Switch, 


A 28-volte d-c fire detector pushbutton test switch, 
located adjacent to the warning lights, provides a 
method of checking the fire detection warning cir- 
cuits. Wheo the test switch is held in for 10 seconds 
or less, both warning lights should illuminate, If the 
warniog lights do not illuminate wheo the test switch 
is held in, the circuit is defective, 


ALARM AND WARNING SYSTEM, 


Ao emergency warning bell is mounted on the left 
side of the main cargo compartment forward bulk- 
head, The bell is operated by a 28-volt d-c switch 
mounted oo the electrical control pane! (24, figure 1- 
13 and 1, figure 1-14); on some aircraft it is wired 
directly to the aircraft batteries, and oo other air- 
craft to the main junction box bus, See Section II 
for Emergeocy Alarm Bell Procedures, 


FIRE EXTINGUISHER SYSTEM (R4D-7), 


The aircraft is equipped with a one-shot, mechani- 
cally controlled CO, fire extinguisher system for the 
protection of cach engine accessory section, Stra- 
tegically located fire detectors actuate fire warning 
lights on the main instrument panel. <A yellow 
celluloid indicatcr is mounted on the right side of 
the fuselage nose section skin, to indicate manual 
discharge of CO). 


FIRE EXTINGUISHER SELECTOR VALVE 
CONTROL (R4D-7). 


A three position fire extinguisher selector valve 
control is located under an access door in the floor 
berweeo the pilot's and co-pilot’s seat for selecting 
engine for co, discharge. 


DISCHARGE CONTROL HANDLE (R4D-7), 


One CO, discharge cootrol handle is located under 
ao access door in the floor between the pilot's and 
co-pilot’s seats. 


LIFE RAFTS (C-47 AND R4D SERIES AIRCRAFT). 


Provision is made from stowage of suitable life 
rafts on the right side of the main cabin compartmeot 
(5, figure 3-3). 


EXTENSION LADDER. 


A 3-section extension ladder is stowed on the aft 
side of the forward baggage compartment bulkhead, 
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When fully extended, it provides a means for emer- 
gency exit of entrance through the small baggage 
door. 


EMERGENCY TRANSMITTER. 


The aircraft is equipped with an emergency radio 
transmitter which is strapped oo the bulkhead oext 
to the cargo door, 


EMERGENCY EXITS (C-47 AND R4D SERIES 
AIRCRAFT), 


The five emergency exits consist of the hatch above 
the pilot and co-pilot, the forward pane! of the maio 
cargo door; the fifth window aft on both sides of 
the main cargo compartment, and the smal! baggage 
door in the forward baggage compartment (figure 3-5). 


EMERGENCY EXITS (C-117 SERIES AIRCRAFT), 


The six emergency exits include the hatch above the 
pilot and co-pilot, the small baggage door in the 
forward baggage compartment, the fifth and sixth 
windows aft on the right side of the main cabin, the 
fifth window aft on the left side of the main cabin, 
and the main cabin entrance door (figure 4-5). 


MISCELLANEOUS EMERGENCY EQUIPMENT. 


The following miscellaneous emergency equipment 
is shown on figure 3-3. 


Hand fire extinguishers. 

First aid kits, 

Fire axe, 

Pyrotechnic pistol (C-47 and R4D series aircraft), 
Parachute stowage (C-47 and R4D series aircraft), 
Parachute flare release cubes (SC-47 and C-]17 
series aircraft), 


ENTRANCE DOORS. 


Eatrance to the aircraft is normally made through the 
forward cargo (passenger) loading door, located oo 
the aft left side of the fuselage. External and in- 
ternal latch handles, located on the aft end of the 
forward door, are provided for latching of unlatching 
the door, A clip is provided to secure the door 
against the fuselage when fully opened. If entry 
through the cargo doors is not feasible, an extension 
ladder is provided for entrance through the small 
forward baggage loading door, located on the left 
side of the fuselage immediately aft of the pilot's 
station, A door open warning light is installed on 
the extreme right hand side of the instrument pane! 
(figure 1-11 and 1-12) to indicate when cither of 
both of the doors is act correctly locked, 
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PILOTS’ SEATS. 


The pilot's and co-pilot’s seats (figure 1-32) provide 
forward, aft, and vertical adjustments, The inboard 
armrest of cach seat can be pivoted to provide casy 


access to the seat, 


PILOTS’ SEAT FORWARD AND AFT 
ADJUSTMENT CONTROLS. 


A short cable at the lower right of the pilot's seat 
and the lower left of the co-pilot's seat (4, figure 


1-29) operates the horizontal release catch to ad- 


just the seat forward of aft on two horizontal tracks, 
Adjustment is accomplished by shifting body weight 
as required, 


PILOTS’ SEAT VERTICAL ADJUSTMENT LEVERS. 


A lever at the left of the pilot's seat and the right 
of the co-pilot’s seat (2, figure 1-29) operates the 
vertical release catch to adjust the seat vertically 
on vertical tracks, The seat is raised by bungees 


when the vertical adjustment catch is released, 


Adjustment is accomplished by increasing 


creasing body weight as required, 


AUXILIARY EQUIPMENT. 


The following auxiliary equipment is 


Section IV: 


Heating and ventilating system, 
Anti-icing and deicing systems. 
Oxygen systems, 
Communication equipment, 
Autopilot, 

Navigation equipment, 

Lighting system, 

Cargo tie-down provisions, 
Casualty carrying provisions, 
Cargo loading equipment. 
Troop carrying equipment, 
Passenger carrying equipment, 
Auxiliary power plant (APP), 
Miscellaneous equipment, 
Loudspeaker system (SC-47). 


described 
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SERVICING DIAGRAM 


OXYGEN FILLER VALVE 
(SOME AIRCRAFT) 


AUXIUARY FUEL TANK 
FULLER NECK 


MAIN FUEL TANK 
FILLER NECK 


OUTER WING TANK 
FILLER NECK 


Ol. TANK FILLER NECK 


Of TANK DIPSTICK 
ACCESS PANEL 


WATER SUPPLY TANK 
FILLER 


PROPELLER DEVCING 
TANK FILLER NECK 


HYDRAULIC RESERVOIR 
FULLER NECK 


INFUGHT WINDSHIELD 
AND CARBURETOR 

DEICING TANK FILLER 
NECK (SOME AIRCRAFT) 


WINDSHIELD DEICING 
TANK FILLER NECK 


CARBURETOR DEICING 
TANK FILLER NECK 


WINDSHIELD AND 
CARBURETOR DEICING 
TANK FILLER NECK 


: t 
i) USAF 
TANKS SPECIFICATION 


miIL-L-6082 
GRADE 1100-A 
wMiL-F.$572 
RECOMMENDED 
GRADE 100.130 


ALTERNATE GRADE 
115-145 
91.96 


HYDRAULIC 
FLUID mIL-0-5606 


ALCOHOL UNCHANGED 


OXYGEN miL-0.27210 
. 
C-47 ond C-117 series circroft vaten ; PORTARLE 


1 R4D series aircraft | WATER 


FFSC-47 series circrott | APP OIL ‘ MIL-L.6303 


| Boats . pee | 
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SECTION Ii 
NORMAL PROCEDURES 


TABLE OF CONTENTS 


Preparation For Flight 
Exterior Inspection 
Interior Inspection 
Before Starting Engines 
Storting Engines 

Before Taxiing 

Toxiing 

Engine Runup 

Crew Breifing — Typicel 
Before Take-Off 
Take-Off and Climb 
Cruise 

Flight Choracteristics 
Descent 

Before Londing 

Landing 

Landing on Slippery Runway 
After Landing 

Touch and Go Landings 
Two-Engine Go-Around 
Post Flight Engine Check 
Engine Shutdown 

Before Leaving Aircroft 
Abbreviated Checklist 


PREPARATION FOR FLIGHT. 


FLIGHT RESTRICTIONS. 


For flight restrictions on the aircraft, refer to Section 
V of this Flight Manual. 


FLIGHT PLANNING. 


Preflight planning data, such as required fuel, air- 
speed, power settings, etc, to complete the proposed 
mission should be determined, using the operating 
data contained in Appendix of this Flight Manual, 


Refer w Section V for alternate fuel grade limits. 


TAKEOFF AND LANDING DATA CARD. 


A takeoff and Landing Data Card is contained in 
the Pilot's Abbreviated Flight Crew checklist T. O. 
1C-47-Clol-1. Compute the Takeoff and Landing 
Data Card as illustrated in the Appendix. 


WEIGHT AND BALANCE 


Check the aircraft weight and balance (refer to the 
Handbook of Weight and Balance, T. O. 1-1B-40). 
Refer to Section V of this handbook for the weight, 
limitations of the aircraft, and check the take-off 
and anticipated landing gross weights. Make certain 
that the weight and balance clearance (Form 36$F) 
is current and correct. Make certain that the weight, 
grades of fuel, oil, and any special equipment 
carried are suited to the mission to be performed. 
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CHECKLISTS. 


The Flight Manual sow contains only amplified 
checklists; the abbreviated checklists have been 
issued as separate technical orders. T. O. 1C-47- 
CL-I-l, -2, «3, -4, and -5. Refer wm CHECKLISTS 
in the latroductioa. 


NOTE 


’ 


The term ‘‘climatic’’ as used in the 
checklists indicates equipment 
operation oc settings which may be 
eecessary for other than daylight 
VFR conditions. This includes 
IFR, sight, cold weather, tropic, 
and desert conditions, The equip- 
ment operation or setting will vary 
depending on the prevailing con- 
ditions. In practice, the response 
to climatic items will be the required 
switch or control position. 


EN TRANCE, (See figure 3.5), 
PREFLIGHT CHECKS. 


It shall be the responsibility of the pilot tw insure 
that an interior and exterior visual inspection as 
outlined, and a PREFLIGHT inspection as required 
by the Handbook of Inspection Requirements, T. O. 
1C-47A-6 have been performed. It shall also be 
the responsibility of the pilot to insure that each 
crew member has accomplished his individual in- 
spection requirement as outlined in this Section and 
in Sectioa VIII. 


NOTE 


The air crew visual inspection pro- 
cedures outlined in this section are 
predicated on the assumption that 
maintenance personnel have com- 
pleted all the requirements of the 
Manual of Inspection Requirements, 
T. O. 1C-47A-6. Therefore, duplicate 
inspections and operational checks of 
systems by air crew members have 
been climinated, except for certain 
items required in the interest of 
flying safety. 


THRU FLIGHT CHECKLIST. 


The thru-flight checklist is to be accomplished only 
when the airplane is assigned missions which re- 
quire intermediate stops by the same flight crew 
and no maintenance is performed during these stops. 
Thru-Flight checklists items are indicated by an 
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asterisk (*). Asterisked items must be accomplished 
during an intermediate stop. The remaining items 
may be accomplished at the discretion of the flight 
crew. All items under BEFORE TAKEOFF and 
subsequent checks must be accomplished for all 
flights, 


AIRCRAFT STATUS. 


Check Form 781 for the status of the aircraft and 
determine that the maintenance pre-flight has been 
accomplished. The pilot will make certain that the 
inspection as outlined by the Handbook of Inspection 
Requirements T. O 1C-47A-6 has bees performed 
and ascertain that the crew bas been briefed. The 
checklists presented in this Section are depicted 
showing personoe! normally responsible for execution 
of the required action or assuring that such action 
is completed. P, CP, and FM denote pilot, co- 
pilot, and flight mechanic respectively. 


EXTERIOR INSPECTION. 


1, Control surface locks — REMOVED. 


Pilot will determine that the control surface locks 
are removed and stowed aboard the aircraft. 


2. Pitot covers — REMOVED. 


Remove pitot covers and stow aboard the aircraft 


INTERIOR INSPECTION. 
1. Survival equipment (if installed) - CHECKED. 
2. Cargo and equipment security — CHECKED. 
Passenger briefing - COMPLETED. 
Long range shutoff valves (if installed) -OFF. 
Master compass indicator — ZERO. 


6. Oxygen system — CHECKED. 
Check mask and regulator for proper operation. 


BEFORE STARTING ENGINES. 
*1. Seat and rudder pedals — ADJUSTED. P, CP 
*2. Seat belt — FASTENED. P, CP 
*3. Landing gear latch lever — POSITIVE LOCK. P 
*4. Hydraulic pump selector - LEFT ENG. GYRO 


PILOT — RIGHT ENG. HYDR. SYS: on modi- 
fied aircraft - GYRO PILOT POSITION. P 
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Autopilot emergency shutoff walve — ON and 
safetied. P 
Do not operate internally installed 
Star valve ~ OF F and safetied. P ausiliary power plant at any time 
with long range auxiliary fuel tanks 
Wing flap lever — NEUTRAL. P installed. 


Hydraulic hand pump and pressure - 23. Command radio - ON. P 
CHECKED. CP (Operate hand pump until 
landing gear pressure is within limits). No smoking and fasten seat belt sign switches 
(if installed) - ON. CP 
Landing gear lever ~ NEUTRAL. P 
Lights — CLIMATIC. P, CP 
NOTE 
Ignition switches — Set master ignition switch 
ON, individual ignition switches OFF. P 
+ Fire detection System - TEST. P.CP 
Cowl flaps — OPEN, then OFF. CP 


The landing gear lever should be 
moved rapidly to NEUTRAL position 
in order to trap landing gear down 
pressure. 

Static selector switch — NORMAL. 


Fire extinguisher switches — OFF. P 
Fuel quantity - CHECK. P, CP 


selector must be curned clock- 


Firewall shutoff valves — OPEN (Handles The 


y ) , 
jown). F wise & prevent jamming. 


NOTE *31. Fuel tank selectors — MAIN of fullest tanks 
P, CP 
Leave cover open during engine 


starting . Carubretor ait — RAM/CLIMATIC 


The use of carburetor heat requires 
Parking Brakes ~ SET. P constant monitoring to preclude 
exceeding CAT limits. Allow 15 
seconds delay for actuation of the 
loor system to each position. 


Autopilot ~ OF F. P 


Cross Feed —- OFF. P (SC-47 only) 


Fuel dump switches — OFF. CP (SC- 


Mixture controls — IDLE CUT-OFF. P 
Ski selector handle (if installed) — AS RE- 


QUIRED. P 34. Throttles — CRACKED. P 


JATO master switch (if installed) - OFF. P Propeller levers — FULL INCREASE. P 


4 - > 
Radio and electrical switches OFF. P, CF Manifold pressure — CHECKED. P 


Alarm bell — CHECKED. P Check gage reading and state inches of Hg. 


Chocks — In place (R& L). P, CP "37. Crew Briefing — COMPLETED. P 


Battery switch — ON (OFF, if external power STARTING ENGINES. 
is used). P 

The co-pilot will start the right engine and the pilot 
APP (if installed) - START and on the line. will start the left engine. It is recommended that 
FM the right engine be started first. 
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Propellers clear, fire guard posted 

*2. Fuel booster pump switch (if installed) — ON 
or wobble pump (if installed) — Operate 
Operate until fuel pressure gage indicates 
4 psi. P, CP 


Starter switch — ENGAGE P, CP 


NOTE 


To clear the engine and insure proper 
lubrication, pull the propellers through 
15 blades with continuous starter 
operation. Fifteen blades are re 
quired for any start made after a 

Eight blades 


will insure elimination or detection of 


hour shutdown period. 


hydraulic lock of engine starts made 
within 2 hours of last shutdown. If 
inertia starters are installed and the 
engine has been shut down 2 hours 
or more, the propeller will be curned 
through with the starter. The starter 
will be used as a direct cranking 
Starter, using the energize and mesh 


switches simultancously 


Ignition switch — BOTH. 


Prime ~ AS REQUIRED, P, 


If the engine does not start, con- 
tinuous use of the engine starter 
should be limited t© 60 seconds. 
Allow § to 10 minute cooling periods 
between attempted starts. 


*6. Mixture control - AUTO-RICH. P, CP. 


Make transition from primer operation to carburetor 
operation as engine starts by moving the mixture 
control from IDLE CUT-OFF to AUTO-RICH, and 
then stop priming. 


NOTE 


The engine will run rough on prime 
oaly. 


*7. Oil pressure — WITHIN LIMITS. P, CP 


If oil pressure is not indicated with 
in 30 seconds, stop the engine and 


determine the reason. 
2-4 


Throttle — ADJUSTED. P, CP 


Operate the engine at 1000 to 1200 rpm until oil 


temperature and oil pressure are within limits 


Prolonged idling below 800 rpm may 
damage the spark plug elbow in- 
sulation, as the cylinder head tem- 
perature will rise quickly and may 
exceed limits. 


Fuel booster pump switch — OFF. P, CP 


Turn the booster pump OFF after the engine 
is running smoothly. 


Fuel pressure — WITHIN LIMITS. 
Vacuum pressure ~- CHECK. P 
Deicet pressure — CHECK. P 


Hydraulic system pressure — CHECK. P 


a. Test the right engine-driven pump with the 
landing gear lever in NEUTRAL and move 
the wing flap lever to DOWN. 


NOTE 


As the wing flaps are lowered, the 
hydraulic pressure gage 


lication should decrease. 


system 


b. When the wing flaps have reached full 
down, the hydraulic system pressure should 
immediately increase to within limits. 


“14. Gear safety pins - REMOVED. P. 


Pilot will signal for ground crew to remove the 
safety pins. 


"15. Start the left engine repeating steps 1 through 
10. P 


*16. External power (if used) - DISCONNECTED. 


Pilot will signal for ground crew to disconnect the 
external power source. 


*17. Battery switch - ON. P 
BEFORE TAXIING. 


*1. IFF/SIF — STANDBY. P 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T. O. 1C-47-1 


Hydraulic pump selector — LEFT ENG. HYDR 
SYS. — RIGHT ENG. GYRO PILOT; on modi- 
fied aircraft — GYRO PILOT POSITION P 


Wing flap lever — UP. P 


*4. Hydraulic system pressure —~ CHECK P 


NOTE 


As the wing flaps are raised, the 
hydraulic system pressure gage in- 
dication should decrease. When the 
flaps reach full up, hydraulic pres- 
sure should immediately increase 
to within limits. 


Inverters —~ CHECKED and ON 
and main-on. FM, CP 


Check spare 


Radios and interphone ~ CHECKED, P, CP 
Alarm bell — CHECKED, P 
Deicer boots — CHECKED, then OFF, CP, P 


Hydraulic pump selector (on modified 
TAKE-OFF POSITION, P 


aircraft) 


I Fuel tank selectors — CHECK. P, CP 


Check by operating the engines three minutes on 
all positions, Proper operation OFF, RIGHT 
AUXILIARY, RIGHT MAIN, LEFT MAIN, LEFT 
AUXILIARY. 
OFF 


Check cross feed if installed, then 


NOTE 


This check will be initiated at this 
point and completed prior to take-off. 


Engine instruments — WITHIN LIMITS. P, CP 
Taxi clearance ~ CHECK. P, CP 


Altimeter — SET. P, CP 


The altimeter should be checked 
closely to assure that the 10,000 
foot pointer is reading correctly. 
Due to previous settings of the al- 
timeter, the setting knob could have 
been rotated until eventually the 
oumbers reappeared from the oppo- 
site side, thus indicating a 10,000 
foot error. 


Section |i 


\. Flight instruments — CHECK. P 


Check instruments as follows 


a. Airspeed indicator — ZERO. 
Vertical velocity indicator — ZERO. 


Turn-and-slip indicator needle ~ 


CENTERED. 


Directional indicators - 


CAGED. 
e. Attitude indicators —- SET AND UNCAGED 
f. Clock - SET AND RUNNING. 
Ignition grounding check (idle) — CHECK. P 


Pull master ignition switch OF F momentarily 
and note that the engines cease firing com- 


pletely. 


This check should include a check 
of che left and right positions of 
the individual ignition switches to 
prevent possible damage during the 
subsequent power and ignition check. 


"16, Chocks — REMOVED. P, CP. 
Upon direction of pilot ground crew will remove 
chocks. 
*1°>. Gear safety pins and pitot covers — STOWED. 
P 


"18. Doors and hatches — SECURED (door warning 
light OUT). CP 


"19. Before taxiing check — COMPLETE CP 
TAXIING. 
For Turning Radius Diagram, See Figure 2-1. 

*l. Parking trake - RELEASED. P 


*2. Brakes - CHECK. P, CP 


Do not turn the aircraft with the 
brakes fully applied to one wheel, 
since this may damage the tire. 
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Tail wheet — UNLOCKED. CP, P 


NOTE 


Roll the aircraft forward to relieve 
the tail wheel locking pin from 
possible side load. 


*4. Flight instruments ~ CHECK. P, CP 


- Hydraulic pressure ~ MONITOR. CP 


TAXIING WITH SKIS. 


A. Considerably more power is necessary to keep 


the aircraft moving during taxiing in snow. 
The control columa should be held back 
firmly, the flaps should be up at all times, and 
taxiing should be done at minimum speeds. 
Choose the taxi course carefully and, if 
possible, avoid taxiing cross drift. Avoid 
using excessive differential engine power 


since it may result in bending or breaking the 
skis, The aircrafe should be stopped oo the 
hardest available surface to preveat possible 
ski break-through or sticking. Downwind 
taxiing on ice should be done very slowly 
with the control column held well forward. 


NOTE 


Do not use brakes while caziiog with 
skis, 


» Several methods may be successfully employed 
for unsticking the skis; however, these 
methods are not completely satisfactory under 
all conditions and the pilot must thoroughly 
evaluate every situation and use good judg- 
ment in determining the method w be used. If 
the surface is ice and has « thin layer of 
snow (not more than a foot), the skis may 
be freed by retraction and extension. If the 
snow is deep and soft, a rope can be drawn 
back and forth under the ski. If this fails to 
free the ski, it may be necessary tw dig the 
snow from under the wheels, insert « support 
under the wheels, and then dig the snow from 
under the skis. Care should be exercised to 
insure that the supports used under the wheels 
do not damage the tail surfaces when taxiing 
off. 


. Maximum power may be required to start the 
aircraft moving, particularly if heavily loaded. 
Always insure chat the engines have reached 
proper operating temperatures and the oil is 
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warm coough to use high throttle settings be- 
fore attempting to taxi. If it is difficale to 
teeak the aircraft free, use « simultaneous 
back and forth rocking of the control columo 
wich application of right and left rudder, while 
applying sufficient throttle to break the air- 
craft loose. This method should be used only 
when absolutely necessary; caution should be 
exercised to prevent nose-over and tail section 
damage. It may be necessary to dig away 
more snow or ice from the sliding surfaces of 
the skis, or to pack the snow for a short 
distance forward of the skis by snowshoeing. 
If all else fails to free the aircraft, apply 
take-off power and then retract the skis. 
Wheo the aircraft starts to move, place the ski 
selector handle io DOWN position and con- 


tinue run. 


Do not use JATO to free the aircrafe. 


Afver the aircraft begins co move, retard throt- 
tles as necessary to maintain desired speed. 
On glare ice, keep the forward speed at a 
minimum by intermittent applications of power. 
Avoid rapid opening and closing of the throt- 
tle, Use extreme care while taxiing under 
these conditions, particularly in strong winds. 
When turning out of the wind, or when operat- 
ing io comparatively deep, loose snow, curns 
can best be accomplished by a blast of the 
slipstream on the rudder while pushing forward 
oa the control columa to take as much weight 
off the wail as possible without nosing up. 
Excessive power during turos will cause a 
more or less lateral drifting to the outside of 
the turn. This may be dangerous if the out- 
side ski tends to dig in, of strikes a hard 
drift or hidden rock. Excessive speed during 
@ turn from downwiod to upwind during good 
sliding conditions will result in an exaggerated 
lateral movement. If it is desired to make a 
smal! radius curn, it is advisable to remove 
the tail ski bungee cord, if attached. When 
making turns on deep snow, difficulty in 
maintaining forward speed may be experienced. 
This is caused by too great a reduction of 
power on the engine inside the curn. It is 
generally necessary to retain about half throt- 
tle in order to prevent the aircraft from stop- 
ping. An accepted procedure is to follow the 
form of an octagon rather than a circle when 
executing turns under difficult conditions. 
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If caxiing is necessary for an ex- 
tended period, use caution to prevent 
overheating of the engines, especial- 
ly when snow conditions require 
high power settings for taxiing. 


ENGINE RUNUP. 


If possible, head the aircraft into the wind for runup, 
If the aircraft is not headed into the wind the power 
and magneto check may be affected. Maintain con- 


trols in a neutral position during runup. 
Tail wheel —- LOCK. CP, P 
Parking teakes ~ SET. P 
Manifold valves — BLEED. P 


Engine instruments — WITHIN LIMITS. 


Cooling of the cylinder heads, 
barrels and ignition harness is in- 
sufficient for prolonged periods of 
ground operation above 1400 rpm. 
Do sot allow cylinder head tem- 
perature to exceed 232°C. See 
Section V. 


Fuel tank selectors — MAIN OR FULLEST 
TANK, cross feed —- OFF. P, CP 
*6. Propellers - EXERCISED. P 
With engines operating at 1700 rpm, move propeller 
controls to DECREASE RPM, then to full INCREASE 
RPM (minimum governing speed is 1200 rpm). Repeat 
this procedure three times during cold weather. 


*7. Generators ~ CHECK. CP 


Check ammeters for parallel; check paralleling during 
epm decrease and increase. 
*8. Fluxgate compass — CAGED. P 


9. Propeller feathering check (1700 rpm) — 
CHECK. P, CP 


Push right feathering button and allow for 200 rpm 
drop, then pull out feathering button (check ammeter 
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foc change during feathering), Check left propeller 
feathering using same procedure. 


10. Two-speed supercharger (if installed and 
operative) — CHECK, P 


a. This cest is made to desludge and to check 
the operation of the blower mechanism. 
Set the throttles to 1700 rpm. Oil pres- 
sure should indicate at least 40 psi. 
Shift to HI BLOWER position and at the 
same time watch for a momentary drop in 
oil pressure, and check the manifold pres- 
sure gage to make certain the manifold 
pressure does not drop. (Prolonged 
fluctuation of loss of manifold pressure 
indicates improper clutch engagement. Io 
this case, return the supercharger control 
to LOW BLOWER, reduce engine speed 
to 1000 rpm, and repeat the test.) While 
in HI BLOWER, opeo throttles to obtain 
manifold pressure slightly below chat 
prescribed for cruising, with engines 
running at not more than 2000 rpm. Lock 
the throttles at this setting and make 
certain the oil pressure, cylinder head 
temperature and fuel pressure are within 
limits, Immediately shift to LOW BLOWER 
without hesitation (in order to avoid 
dragging or slipping the clutches) and at 
the same time observe the manifold pres- 
sure gage for a sudden pressure drop. 


NOTE 


If malfunction is suspected allow 
two-minute clutch cooling period 
prior to recycling. 


ll. Propellers — EXERCISED. P 


To insure warm oil for propeller governing by re- 
placing cold oil put in by feathering action. 


12. Carburetor air and deicer alcohol — CHECK. 
P, CP 


a. Carburetor air — HOT. Note increase on 
carburetor air temperature gage. 


b, Carburetor deicer alcohol — ON. 


Note decrease on carburetor air temperature gage; 
then OFF. 


c. Return carburetor air to RAM. 


*13. Power and ignition check — CHECK. P, CP 
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Power and ignition check: This check will BEFORE TAKE-OFF. 

be performed on one engine at a time to 

prevent nose-up and brake slipping acci- 

Jents. Retard one throttle to 1000 rpm, and 

advance opposite throttle to a manifold 1. Supercharger handle (if installed) — LOW 
pressure equal to field barometric pressure. BLOWER. P 

Tachometer should read 2450 t 50 rpm on 

aircraft equipped with paddle blade pro- 2. Wing flaps — UP. P 

pellers and 2350 + 50 rpm on aircraft 

equipped with narrow blade propellers Engine and flight instruments — CHECKED. 
Turn the ignition switch from BOTH to P, CP 

LEFT then back to BOTH, and from BOTH 
to RIGHT, then back to BOTH pausing at 
each position to allow rpm to stabilize 
Observe rpm drop (65 rpm maximum, 25 rpm 
normal). Retard throttle to 1000 rpm, and 
repeat check on other engine. If rpm drop 


Hydraulic pressure — WITHIN LIMITS 
Cowl flaps - TRAIL. CP 


Carburetor air - RAM/CLIMATE. CP, P 
exceeds 6S rpm on either magneto of cither 


engine, the difference in drop between eee 
magnetos on either engine exceeds 40 rpm, CAUTION } 
or excessive engine vibration exists, shut ~ ns 

Jown the engines and inspect for mal- The use of carburetor heat requires 
function constant monitoring to preclude 


exceeding CAT limits. 


NOTE Mixture controls — AUTO-RICH. P 


Ro) The limits for the above power check Propeller controls — FULL INCREASE 
are desirable; however, unpredictable 
local conditions may cause the Trim — AS REQUIRED. P 
tolerances to be exceeded even 
though the propeller-engine com- | Autopilot — OF F. P 
bination is performing satisfactorily, 


Cross feed — OFF. CP (SC-47 only) 


Flight controls —- CHECK FOR FREEDOM 


@ when heading into the wind, add OF MOVEMENT. P 


approximately two rpm for each one 
mph wind velocity; when tiling into 
the wind, subtract approximately 2 

f h b id vel ° 
Cuceadiinhs per hp crn buffeting off and landing data card reviewed. P 
and rpm surging. 


CREW BRIEFING-TYPICAL. 


Take off clearance —- OBTAINED. CP 


Crew briefed and passengers checked. Take- 


Fuel booster pump switches -— ON. 


Windshield wipers and defrosters — CLIMATIC. 


Crew briefing — COMPLETE. The pilot will brief P, CP 
the co-pilot, navigator (if applicable) and flight 
mechanic onthe following: U Pitot heat — CLIMATIC. 


Type takeoff (normal, minimum run, JATO Anti-icers ~- CLIMATIC. CP 
etc.). 

Landing lights - CLIMATIC, P, CP 
Power application and abort procedures. 

Anti-collision light — CLIMATIC. P 
Oral and visual signals for gear retraction. 

IFF/SIF — AS REQUIRED. CP 
Emergency procedures, 

Throttle friction lock - ADJUSTED. P 


Departure instructions. Tail wheel — LOCKED. CP, P 
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POWER AGUSTMENT 

AT SAFE ALTITUDE 

CLS POWER OF 

AS REQUIRED 
MAINTAIN MAXIMUM 
POWER UNTIL REACHING 
120 MPH (104 KNOTS) 


=z 


| COWL FLAPS 
(AS REQUIRED! 


POWER REDUCTION GEAR UP (AFTER 


SINGLE-ENGINE 
SPEED) 


(TO NORMAL RATED) REACHING MINIMUM 


TAKE-OFF AND CLIMB 
TYPICAL 


Mote: Retort the Append ter tah ewlf 
and climb pertermence dete. 


TAKE-OFF (AT OF 
ABOVE MINIMUM 
CONTROL SPEED) 


MAINTAIN HEADING BY 
USE OF DIFFERENTIAL 
POWER OR RUDDER 


TAIL WHEEL 
LOCKED — BRAKES 
RELEASEO 


tet 


CHECK ENGINE 
INSTRUMENTS 
(WITHIN: UUMITS) 


THROTTLES ADVANCED 
TO MAXIMUM POWER 


Figure 2-2 


TAKE-OFF AND CLIMB. (Sce figure 2-2.) 


Release brakes and advance throttles to maximum 
power. Check instruments within limits after power 
application and after engine instruments have stabi- 
lized. As the brakes are released, a slight change 
in heading may occur; correct by use of differential 
power or cudder application. It is recommended 
that brake application, w maintain directional con- 
trol, be used only when absolutely necessary. 
Allow the aircraft to accelerate without operating 
the elevator control, and the mil will rise to level 
flight attitude between 43 and $2 knots (50 and 60 
mph). Continue accelerating and allow the aircraft 
to fly off at minimum control speed or higher. 


1. Landing gear ~- RETRACT. CP 


a. Landing gear latch lever — LATCH 
RAISED. 


b. Landing gear lever —UP. 


c. Landing gear lever — NEUTRAL, after 
gear is fully retracted. 


NOTE 
The landing gear latch lever will 
automatically return to SPRING 
LOCKED position. 
2. METO Power — 42.5"’ HG. 2550 RPM. CP 


3. Landing lights (if used) - OF F. P, CP 


4. Climb power — 36"" HG 2350 RPM. CP 
2-10 


NOTE 


86 per cent METO power is recom- 
mended during climb to prevent high 
CHT; however, lower powers may 
be used when necessary. 


owl flaps — ADJUSTED. CP 
NOTE 


if CHT cannot be maintained withio 
limits during climb by adjustment of 
the cowl flaps, increase airspeed or 
adjust power as necessary. 


Engines, wings, and fuel syphoniog — CHECK. 
FM. 


APP (If installed) - OFF. FM 


. No smoking and fasten seat belts signs — 
AS REQUIRED. CP, P 


Fuel booster pump switches (if installed) — 
OFF. CP 


Check fuel pressure and turn fuel booster pumps off, 
one at a time after reaching a safe akicude (1000 
feet). 


MINIMUM RUN TAKEOFF/JATO TAKEOFF. 


The minimum run takeoff technique described here 
will produce the results stated in the takeoff charts 
in the Appeodix. For minimum run takeoff, hold the 
brakes on and apply maximum power. Holding back 
pressure on the column, release the brakes, and 
gradually release back pressure on the control 
column. At approximately 39 knots (45 mph), lower 
% flaps, keeping the aircraft in a tail low attitude. 
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will become airborne at $2 to 61 knots 
70 mph). When the aircraft is safely airborne, 
the gear should be raised and normal climb estab 
lished. If JATO is being used, best results are 
obtained if the jet assist is fired at approximately 
40 knots (35 mpb). 


WARNING } 


Lift-off cam be made at speeds less 
than minimum control speed; how- 
ever, it must be remembered that ia 
the event of engine failure, under 
these conditions, power will have 
to be reduced on the operative 
engine to maintain directional con- 
trol. 


Perform “Before Takeoff"’ -— CHECK, P, CP 


Passengers and baggage — READY FOR 
TAKEOFF. FM 


JATO Master switch — ON. P 

Brakes - ON. I 

Power — 48°" HG MAXIMUM. P 

Power output ~ CHECKED. CP, P 
Brakes - OF F. P 

JATO — FIRE AT OPTIMUM SPEED 


Wing flaps — \ DOWN at approximately 39 
knots (45 mph). CP 


Landing gear lever — UP — on order. CP 


ll. Flap lever — UP at 87 knots. CP 


Expended (fired) JATO units should 
not be jettisoned until the aircraft is 
airborne. If JATO units are dropped 
before the aircraft is airborne, vary- 
ing degrees of fuselage damage will 
result, depending upon the attitude 
of the aircraft and the type of runway 
surface being utilized. 


OBSTACLE CLEARANCE. 


Use the minimum run mkeoff procedure. Climb at 
76 knots (88 mph) with maximum power and wing 
flaps set at ‘4 until the obstacle is cleared. Whea 


Section ft} 


the obstacle is cleared, increase airspeed to 87 knots 
(100 mph), and retract the wing flaps, increase air- 
speed to 104 knots (120 mph) and reduce power to 
METO. Drop JATO (if used), JATO master switch 
off, and proceed with normal climb. 


CROSS-WIND TAKEOFF. 


Before takeoff, refer to the @keoff and landing cross- 
wind chart aod determine the minimum liftoff speed. 
Liftoff should be made at the speed computed from 
the takeoff and landing crosswind chart or minimum 
single engine speed, whichever is geater. Io a 
crosswind condition, roll aileron into the wind and 
apply power as for a normal mkeoff. Differential 
power may be necessary to maintain directional 
control. Should this be necessary, retard the de- 
sired throttle and reapply it as is required to main 
The cail should be raised 
as soon as rudder concol becomes effective to 
lessen the possibility of the upwind wing rising 
before the downwind wing. As speed is increased, 


tain directional control. 


the amount of aileron displacement should be 
gradually reduced, but keep some control applied 
until ready to lift off. The aircraft should be lifted 
off at the computed lift off speed. When safely air- 
borne, apply sufficient drift correction to maintain 


a track over the runway. 
NOTE 


It is recommended that brake appli- 
cation, to maintain directional coo- 
wol, be used only when absolutely 
necessary 


SKI TAKE-OFF. 


The ski take-off is similar w the normal wheel cake- 
off. The run may be longer depending upon pre- 
vailing sliding conditions and the gross weight of 
the aircraft. Take-off from hard-packed snow or 
rough ice will neccessitate variations to fit the io 
dividual case. If the wind is not too strong and the 
snow is wind-packed in drifts, line up parallel co the 
drifts (drifts usually follow a definite pattern as @ 
result of prevailing winds). 


NOTE 


Depending upon snow conditions, it 
may be advisable to prepare several 
mwacks along the proposed take-off 
course by taxiing over the length 
of the run several times prior to 
takeoff. This procedure will assist 
in shortening the take-off run. 
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the 


mended that the wing flaps be lowered to 


Alter starting take-otf ground run ums rec 


; DOWN 


flaps by 


om- 


If there is possibility of damaging the 
flying chunks of snow or ice, they may be left in the 
UP position until an airspeed of 35 knots (40 mph) 
is indicated. To preclude the possibility of nose- 
over, the entire ground run should be made in a }- 
point or tail low attitude 


on the 
lig in and increase 


Excessive back pressure 


columo will cause the tail wheel to 
drag. the 


if it bounces off and is not ready to fly, 


control 
Do not force aircrafe 
into the air; 
allow the aircraft to settle back. Maintain directional 


control by use of the rudder (torque will be more 
ski 


sormal whee! take-off on a hard surface 


noticeable during the take-off than during a 


NOTE 


if take-off is attempted on rough 


snow of ice, and 


the 


pro 


severe strain 
buffeting will be 


aucraft 


sustained by 


Therefore, the best 


cedure to use is the one which will 


act che aircraft off as soon as 


possible Normally 45 inches MP 


is used, 


After becoming airborne, relax back pressure immedi- 
ately and continue accelerating until a safe airspeed 
The flaps "milked 
70 and 96 knots (80 and 110 mph). 
gear 
have been retracted. 


is attained. should be up’’ 
The 


should be raised as soon as the skis 


between 
landing 
Tne climb procedure should be 


the same as for normal climb, 


Check are UP before 
raising the gear. To prevent damage 
to the cowling, ski retraction should 
100 to 104 knots (115 to 
120 mph). If the skis do not com- 
pletely retract against the 
slow the aircraft slightly to allow 


the skis 


that 


be made at 
cowl, 


the skis and gear w retract. 


NOTE 


Approximately 20 seconds should be 
allowed for the retraction of the skis 
prior to raising the gear. The 
hydraulic pressure gage will pro- 
vide indication when the skis stop 
traveling. Place ski 
NEUTRAL after skis 


retracted. 


selector in 
are fully 
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CRUISE. 
Level off upon reaching cruising altitude and main- 

tain the climb power setting until che desired cruis- 

ing airspeed is attained. Refer to the Appendix and 


set to obtain the cruise conditions desired. 
For Supercharger Operation, Section VII. 


power 
refer to 
1. Cruise power — SET. CP 

2. Engine instruments — WITHIN LIMITS. CP 
3. Mixture controls - 


AS REQUIRED. CI 


4. Cowl flaps — AS 


INFLIGHT CHT. CP 


REQUIRED 


FLIGHT CHARACTERISTICS. 


Reter 
craft flight characteristics 


to Section VI for detailed information on 


DESCENT. 


The rate of descent is determined by altinde, dis 


tance fom the terrain, and weight of the air 


raft The race of descent should be held constant 


If flying conditions in descent re- 


juire a large reduction in power, 
reduce cpm as well as manifold pres- 
descents of other low 


sure. For 


power mancuvers, of 


perhaps a 
simulated engine failure, it is im- 
portant to cushion the high inertia 
loads on the master rod bearings 
which occur at conditions of high 
rpm and low manifold pressure. As 
a rule of thumb, it is well w re- 
member that each 100 rpm requires 
at least 1 inch Hg manifold pres- 
sure; for example, 23 inches Hg at 
2300 rpm. Operation at high mpm 
and low manifold pressure should 


be kept to a minimum. 
Approach and landing data ~CHECKED. P, CP 


Check 


proach Winimums, 


landing gross weight, altimeter setting, 
field 


ap- 


elevation, and wind con- 


ditions. 
2. Passengers — BRIEFED. P 


3. Fuel 
P, CP 


tank selectors — FULLEST TANKS. 
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4 APP (if installed) — START FM 
Autopilot — OFF P 
Hydraulic fluid lewel — CHECK. CP, FM 


Superchargers (if installed) — AS REQUIRED. 
Pp 


BEFORE LANDING. 


1. No smoking and fasten seat belt signs — ON 


CP, P 
2. Deicer boots CUMATK cP 


Carburetor air — RAM/CLIMATIC 


The use of carburetor heat requires 


constant monitoring to preclude 


exceeding CAT limits. 
Carburetor deicer alcohol — CLIMATIC. ¢ 
Heaters — CLIMATIC. CP, FM (SC-47 only) 
Fuel booster pump switches - ON. CP 
Mixture controls — AUTO-RICH. CP 
Propeller controls - 2350 RPM. CP 


Landing gear controls — DOWN and POSITIVE 
LOCK. CP 


When the landing gear has reached the excended 
position and landing gear hydraulic pressure has 
built up to 850 psi, move the landing gear lever 
rapidly to NEUTRAL, check the green indicator 
light ON, and che red warning light OFF. Position 
the landing gear latch control to POSITIVE LOCK 
and visually check chat the gear is down. 


10. Ski selector handle (if installed and required)— 
DOWN and NEUTRAL. P 


Ll. Wing flaps — AS REQUIRED. CP 


12. Landing lights - CLIMATIC. CP, P 


NOTE 


After established on final and 
prior to touchdown, props full io 


crease rpm. 


Section Il 


LANDING. 
Normal Lending. (See figure 


Touch down main wheels first io a slight tail low 
attitude When the main wheels contact runway 
check power off, relax pressure, flaps up As the 
aircraft decelerates, lower the tail whee! gently on 
the runway Maintain directional control utilizing 
rudder, differential power, and brakes, as necessary 
Maintain back pressure on column until landing rol! 
is completed When landing at gross weights above 
26,000 pounds, touch down at less than 300 fpm rate 


ff descent in a tail-high attitude 


& Landing goss weight should be 
limited on the basis of single- 
engine performance in the same 
manner that weight is limited for 
takeoff. At high temperature or 


elevations, adequate single-engine 
performance is assured only if the 
airplane is operated in accordance 
with performance charts in the 
Appendix. 


Use extreme care when applying 
brakes immediately after touchdown, 
or at any time when there is con- 
siderable lift on the wings, to 
prevent skidding the tires and 
causing flat spots. Heavy brake 
pressure can result in locking the 
wheel more casily immediately 
after touchdown, than wheo the 
same pressure is applied after the 
full weight of the aircraft is on the 
wheels. A wheel, once locked in 
this manner immediately after touch- 
down, will not become unlocked as 
the load is increased, as long as 
brake pressure is maintained. Proper 
braking action cannot be expected 
until the tires are carrying beavy 
loads. 


CROSS-WIND LANDING. 
NOTE 


Landing distance over a 50-foot height 
and landing ground rol! will be increased 
during crosswind landings. Refer to the 
Takeoff and Landing Crosswind Chart 
in the Appendix, and determine the 
minimum touchdown speed. 
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On final approach, use half flaps or 
less during the approach and touch- 
down, using a combination of drift 
correction and wing-down to keep 
aligned with the runway. When the 
wind is gusty, increase the final 
approach speed approximately 8 
knots (10 mph), At approximately 
100-200 feet above the runway, 
align the nose of the airplane with 
the runway with cudder congol and 
increase the amount of “'wing-down"’ 
into the wind, When the normal 
flare-out point is reached, slow the 
airplane to minimum touchdown 
speed and decrease the rate of 
descent. Allow the airplane to 
fly onto the runway at the minimum 
touchdown speed. Do not allow the 
airplane to touchdown in a lateral 
drift; keep the nose aligned with the 
runway by use of rudder control, and 
compensate for drift across the cun 
way by increasing of decreasing the 
amount of wing-down correction. 
When the wheels contact the runway, 
ease the control column forward 
slightly, flying the downwind wheel 
onto the runway. Adjust the power 
of the upwind engine as necessary 
and direct the co-pilot to raise the 
flaps. Gradually increase the a- 
mount of aileron pressure into the 
wind as the airplane decelerates. 
Maintain directional control with 
rudder, differential power and brakes. 


MINIMUM RUN LANDING, 


The procedure for a minimum run landing is the same 
as for a normal power-on approach - power-off landing, 
except for the following differences: Under most 
minimum run landing conditions, it is preferable to 
make a wheel landing rather than a 3-point landing. 
A wheel landing allows better control for immediate 
use of teakes to come to a quick stop. Retract the 
wing flaps immediately upon contact with the ground. 
This will prevent the aircraft from leaving the ground 
again and thus make the brake more effective. 


Caution should be exercised when 
using this technique on sod fields 
since the possibility of locking @ 
wheel and digging in exists. 
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SKI LANDING, 


Determination of snow and ice conditions should be 
made before making a ski landing. The proposed 
landing site should be dragged at low altitude and a 
landing should not be effected until the pilot deter- 
mines that the surface conditions will afford a land- 
ing consistent with safety and the urgency of the 


mission 


Normal procedure is used on approach and landing 
Snow conditions generally result in a much shorter 
landing slide chan the normal landing; however, suffi- 
cient space should be allowed for landing slide and 
taxiing. A reference point should be picked to aid in 
maintaining direction le is recommended that half 
flaps be used; however, this may vary depending upon 
surface conditions. If the surface is rough, there is 
less risk of flap damage wheo less flaps are used. 
The skis should be extended as soon as the landing 
gear has been lowered. All ski landings should be 
made tail low, slightly above stalling speed. The 
round out should be started slightly high to minimize 
the danger of snubbing the skis, Immediately upon 
touchdown, reduce power, hold the control column 


full back and raise the flaps as soon as possible, 


When landing with low visibility and no horizon, 
jepth perception is difficule especially when no 
visual reference points are available, Under these 
conditions, it is necessary to establish a constant 
rate of descent and attitude with the use of power 
and ‘‘fly on’’ at a slow sinking rate until conract 
with the surface is made in the tail low (4-point) 


landing attitude. 


NOTE 


Under average load conditions with 
gear and skis down and half flaps, 
a descent of approximately 400 
feet per minute at an airspeed of 
7H to 82 knots (90 to 95 mph) is 


recommended. 


After landing, the aircraft should not be parked until 
the skis are allowed to cool. This can be accom- 


plished by stopping for a few minutes, then moving 


forward and stopping again. This procedure can be 
repeated until the skis have cooled completely. 


LANDING ON SLIPPERY RUNWAY. 


Wet Londing, 


Generally, if a runway is well drained, a normal 
landing can be executed. However, if the runway 
contains low spots or is covered with water of un- 
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determined depth, use reduced wing flap settings to 
prevent damage to the flap surfaces. If the runway 
is slippery, of water conditions are such thar di- 
rectional control of the aircraft might be difficulc, 
use rudder and differential power to maintain di- 
rectional control. During initial phase of the landing 
ground roll, use brakes cautiously and only wheo 
necessary. Overuse of the brakes could result in « 
locked wheel aod an uncontrollable skid. Brakes 
should be applied intermittently with equal pressure 


Lending On Icy Runway, 
NOTE 


If operation on icy runway is antici- 
pated, the 
equipped with ice grip tires if 
possible. 


aircraft should be 


Landing on ice-covered runway is considered hazard- 
ous and should be attempted only when necessitated 
by the nature of the mission. 


AFTER LANDING. 


1. Wing flaps — UP, then NEUTRAL after check 


ing indicator, CP 

Cowl flaps ~ OPEN, then OFF cP 
Tail wheel — UNLOCKED. CP, P 
Fuel booster pump switches — OFF 
Hydraulic pressure — CHECK. CP 
Anti-icers — OFF. CP 

Trim - NEUTRAL. CP 


Radios — All unnecessary radio equipment 


OFF. CP 

Anticollision light — OFF. P 
IFF/SIF - CFF. CP 
Heaters — OFF. FM, CP 


TOUCH AND GO LANDINGS. 


Touch-and-go landings introduce a 
significant element of risk because 
of the many rapid actions which 


Section Ii 


must be executed while rolling on 
the runway at high speed. Further- 
more, because of the varied tech- 
sique that may be used, it is im- 
possible to predict with accuracy 
the length of ruoway that will be 
required. Touch-and-go landings 
should be made only when authorized 
oc directed by the major command 
concerned, Before starting the final 
approach, brief the co-pilot to 
assure that he knows his duties. 
Use the approach and landing pro- 
cedure for the type landing desired. 


When che airplane is on the runway, the co-pilot 
accomplishes the following: 


1. Wing laps - UP. CP 
Propeller controls — FULL INCREASE. CP 
Elevator trim — ZERO. CP 

4. Cowl flaps — TRAIL. CP 


The co-pilot advises the pilot when these actions 
are completed. The pilot then advances power and 


continues with a normal akeoff. 


If power is applied rapidly at a 
high airspeed, propellers may over- 
speed. To avoid exceeding limits, 
advance throttles slowly until the 
governors “‘stabilize’’, then advance 
power sormally. 


For AFTER TAKEOFF — CLIMB and BEFORE 
LANDING (after touch and go), normal procedures 
apply. 


TWO-ENGINE GO-AROUND. 


If the pilot considers it necessary to make a go- 
around, be will accomplish the following: 


a. Give the command, ‘'Go around”’, to the 
co-pilot. 


Open the throttles to power as required. 


At the pilot's direction the co-pilot will 
position the flaps at ‘4, provided more 
than flaps were extended at time of 
decision to go around. 
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1. As soon as the pilot determines that the 
aircraft will not be touched down, of 
after breaking ground if contact is made, 
he will direct the co-pilot to retract the 
landing gear. 


Accelerate to best climb speed (104 knots 
or 120 mph). 


After the aircraft has reached safe speed, 
the pilot will direct the co-pilot to re 
tract the remaining '4 flaps. 


The co-pilot will position the cowl flaps 


to TRAIL. 


Proceed with normal takeoff. 


POST FLIGHT ENGINE CHECK. 
Following the final flight of the day and before 
engine shutdown, perform the following checks for 
the purpose of determining and reporting any mal- 
functioning system or units. These checks should 
be made with the aircraft headed into the wind 

Tail wheel ~ LOCKED .P 

Parking teake ~ SET. P 

Idle speed and mixture check — CHECK, P 


Propeller control — FULL INCREASE. 


Cylinder head temperature — WITHIN 
LIMITS. 


Oil temperature — WITHIN LIMITS. 


Mixture control — AUTO-RICH. 


Throttle — IDLE RPM (500 rpm: 50). 


Move mixture control slowly and evenly 
toward IDLE CUT-OFF. 


NOTE 


“Slowly"' may be defined as the 
rate of movement which would re- 
quire 12 to 15 seconds to move the 
mixture control lever from AUTO- 
RICH to IDLE CUT-OFF position. 
This slow movement of the lever is 
necessary so that the engine can 
respond to the change in fuel-air 
ratio and an accurate reading can be 
obtained as the best power mixture 
is reached. 
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a Lf a rise of more than 10 rpm of a drop in 


manifold pressure exceeding 4 inch Hg is 
noted, the IDLE rpm fuel-air ratio is too 
rich. If no cise in rpm is noted, the IDLE 
rpm fuel-air ratio is too lean. After 
maximum rpm rise has been obtained and 
rpm starts w decrease with further move- 
ment of the mixture control, return the 


mixture control w» AUTO-RICH position. 


NOTE 


The IDLE rpm fuel-air ratio must 
check according to the above pro- 


cedure to prevent spark plug fouling 
4. Ignition grounding check —~ CHECK. P 


Perform ignition grounding check as shown under 
Before Taxiing. 
5. Bleed manifold pressure STATION PRES- 


SURE NOTED. P 
6 Power and ignition check -— CHECK. P 


Perlorm Power and Ignition Check as outlined under 
Engine Ruoup. 


Heat damage to ignition system 
components and oil seals may re- 
sult if engines are shut down when 
CHT is above 200°C. If necessary 
run engine at 1200 rpm to lower 
CHT. 


ENGINE SHUTDOWN. 


1. Tail wheel - LOCKED. CP, P 
Parking trakes —- SET. P 
Throttles — 1200 RPM. P 
Oil dilution — CLIMATIC. 
Inverters — OFF. FM, CP 


Right engine mixture control — IDLE CUT- 
OFF (Do not advance throttle). P 


Vacuum and deicer pressure — CHECK. P, 
cP 


Left engine hydraulic check (on modified 
aircraft only) — CHECK. P 
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Perform hydraulic check for left engine-driven pump 


as outlined in step 13 under Starting Engines. 


9. Left engine mixture control — IDLE CUT 
OFF (do aot advance throttle). P 


10. Ignition switches ~ OFF. P 
Ll. Radio equipment —- OFF. P, CP 
BEFORE LEAVING AIRCRAFT. 
Fuel tank selectors ~ OFF. P, CP 
Caeburetor air = FILTER/CLOSED 
Hydraulic controls - SET. P, CP 
a, Landing gear lever ~ DOWN. 
b. Wing flap lever — UP. 


c. Cowl flaps —- AS REQUIRED — OFF 


Wheel chocks — IN PLACE AND BRAKES 
RELEASED. P, CP 


APP (if installed) - OFF. FM 


All switches (except gencrator switches) — 


OFF. P, CP 


Form 781 — COMPLETED. P 


In addition to the established re- 
quirements for reporting any system 
defects, unusual and excessive 
operations, the flight crew will 
also make entries in Form 781 to 
indicate when any limits in the 
Flight Manual have beeo exceeded. 


Windows, hatches, and doors — SECURED. 
P, CP, FM 


Gear safety pins, control surface locks, « 
pitot covers — INSTALLED. FM 


NOTE 


On aircraft equipped with skis, 
when parking overnight or for longer 
periods, place some suitable pro 
tection under the skis to prevent 
their freezing fast. 


ABBREVIATED CHECKLIST. 


Your normal abbreviated checklists are now 
tained in T. O. 1C-47-CL-1-1, +2, -3, -4, and -5, 
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SECTION Ill 
EMERGENCY PROCEDURES 


TABLE OF CONTENTS 


Introduction 3-1 


Engine Failure 

Maximum Glide 

Single-Engine Landing 
Single-Engine Go-Around 
Single-Engine Practice Maneuvers 
Propeller Failure 

Fire 


Smoke Elimination 


Take Off ond Landing Emergencies 


Emergency Entrance 

Ditching 

Bail-Out 

Fuel System Failure 

Electrical Power System Failure 
Hydraulic Power System Failure 
Cowl Flap Emergency Operation 
Wing Flap Emergency Operation 


Landing Gear System Failure 
Brake System Failure 
Emergency Abbreviated Checklist 


INTRODUCTION. 


This section describes procedures for meeting emerg- 
encies that can reasonably be expected to occur. No 
attempt has been made to cover every conceivable 
malfunction or emergencies that are complicated by 
failure of other systems. A sound knowledge of 
these procedures and the basic airplane systems 
will, however, provide the necessary background to 
properly evaluate and cope with multiple emerg- 
encies and those situations not covered herein. 


In any emergency situation, contact should be estab- 
lished with an appropriate ground station as soon 
as possible after completing the initial corrective 


3-4 
3-5 
3-7 
37 
3-7 
3-9 


328 
3-28 
329 
3-29 
3-29 
3-29 
3-30 
330 


action. Include position, altitude, course, ground 
speed, and the nature of the emergency and pilot’s 
intentions in the first transmission, and thereafter 
keep the ground station informed of the progress of 
the flight and of any changes ot developments io 


the emergency. 


The pilot should make full use of the co-pilot and 
other crew members in combating an emergency so 
that his primary attention may be directed to the 
control of the airplane. Although certain items 
require immediate action, the difficulty may be com- 
pounded by hurried commands to the crew. Analyze 
the situation carefully before taking any corrective 


action and give the proper commands clearly and 
+1 
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SINGLE ENGINE LANDING / GO AROUND PATTERN gage 


HOTE Pemem shows ie typicel ond ever 
be wedified te comply with level 
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deve lor conditions end recommended 
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Figure 3-1. (Sheet I of 2). 
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‘Satya? SESE ose SERRATE 5S ter, 


AIRSPEED 19¥e (AS mentintine 
TING FLAPS AS BEQUIRED 


WARNING J 


BELOW yoo FEET AL TiTUOE 
€ GROUND, WITH Gfan 
~ 


PRIOR TO TURMING FINAL 
AIRSPEED | 4¥e (AS mires 
WING FLAPS AS REGO 

WHEN LANDING IS ASSURED 


3380 
BEFORE LAWDING CHECK 
UST ComPLETED 
(00 HOT LowEa THE 
LANDING GEAR OF USE 
MORE THAW 12 FLAPS 
UNTIL LANDING 15 
ass 


DESCENT CHECK LIST COMPLETED 
AIRWEEO 1.4 Ve AS ee 
TRAFFIC PATTERN a. TUDE 


Figure 3-1. (Sheet 2 of 2). 
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concisely, allowing time for acknowledgement and 
execution before issuing further instructions. Certain 
actions are of such urgency that they must be per- 
formed immediately, from memory, to prevent further 
damage and avoid aggrevating the emergency. These 
“Immediate Action’’ items are printed ia bold face 
capital letters. The remaining steps are considered 
to be less urgent and must be accomplished by 
direct reference wo the checklist. 


ENGINE FAILURE. 


FLIGHT CHARACTERISTICS UNDER PARTIAL 
POWER CONDITIONS. 


With the proper understanding of single-engine pro- 
cedures and single engine flight principles, the 
aircraft can be flown and landed safely with one 
engine inoperative, Single engine performance is 
reduced during operation at high altitude, high tem- 
perature, and high humidity. The maximum gross 
weight that will permit safe operation will vary 
widely. You must therefore, consider the effect of 
non-standard atmospheric conditions upon the per- 
formance of the airplane prior to flight and adjust 
the gross weight to provide adequate single-engine 
performance, not only for takeoff, but also for en- 
route terrain clearance and landing. The propeller 
of the inoperative engine must be feathered for the 
airplane to obtain the results shown in the single- 
engine performance charts. If the propeller is not 
feathered, the best that can be expected is a con- 
trolled descent. 


MINIMUM CONTROL SPEED. 


Minimum control speed (MCS) is that speed required 
to provide sufficient control w enable the airplane 
to fly a straight flight path over the ground when one 
engine has failed. This MCS is based on takeoff 
configuration, propeller on dead engine windmilling, 
with takeoff power on the good engine and no more 
than 5 degrees of bank angle away from the failed 
engine. It may be necessary to sacrifice altitude 
for airspeed while putting the aircraft in a clean 
configuration and obtaining sufficient airspeed to 
climb. 


NOTE 


MINIMUM CONTROL SPEED in 
flight is 76 knots (88 mph) IAS. 


SAFE SINGLE ENGINE SPEED. 


Safe single engine speed (SSE) is that speed thar 
will permit the airplane to maintain 100'/minute 
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rate of climb after clean configuration has been 
established and the propeller on the inoperative 
engine is feathered. See Appendix for emergency 
climb data, 


NOTE 


SAFE SINGLE-ENGINE SPEED is 
never less than 110% minimum con- 
trol speed (84 knots LAS or 97 mph), 
or 110% of POWER-OFF STALI 
SPEED (clean configuration) for the 
giveo gross weight, WHICHEVER 
AIRSPEED IS THE GREATEST 


ENGINE FAILURE INDICATION, 


The first indication of engine failure will probably 
be the change in directional trim. The aircraft has 
a tendency to yaw towards the failed engine, Engine 


failure may also be detected by the following 


\. A drop in manifold pressure, tpm, and cylinder 


head temperature. 
Observing the affected engine for roughness, 


spewing of oil, of evidence of fire of smoke 


(see figure 4.4 


ENGINE FAILURE/FIRE IN FLIGHT. 


(See Figure 4-4 for engine smoke and flame identi- 


| WARNING } 


& As a result of exhaust tests and 


research, it has been 


fication.) 


o that the 
greatest degree of effectivenes 

the fire extinguishing agent will « 

be attained after the propeller 
been feathered. Therefore, it is manda 
tory that the first action that shall be 
taken in the event of engine fire is to 
actuate the feathering switch. (Accom 
plish item 6 through 14 prior to items 


1 through ‘ 


@ Whenever fuel pressure drops and 


the engine continues to operate 
normally, it is mandatory that the 
first action chat shall be taken is to 
move the mixture control w IDLE 


CUT-OFF. 
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ENGINE RESTART DURING FLIGHT. 


If it becomes aecessary to unfeather the propeller 
after an engine shutdown in flight, perform the 


following 


HYDRAULIC PUMP SELECTOR - Airspeed to 117 knots LAS (135 mph) of below. 
ATIVE ENGINE 
Skis (if installed) — DOWN 


LANDING GEAR — UP 
Firewall shutoff va - PUSH TO OPEN 


WING FLAPS — UP 


" 


Turn propeller & blades with starter before 


SKIS (If installed) ~ DOWN unfeathering (to check for hydraulic lock 


THROTTLE — CLOSED (lnoperative Engine) Fuel tank selector — As required (tc 
fue! to engine being started) 
PROPELLER — FEATHER. 
Carburetor air — RAM 
MIXTURE CONTROL - IDLE CUTOF! 
Throtde — CLOSE 
FIREWALL SHUTOFF VALVE — CLOSED 
Propeller control — DECREASE RPM 
FIRE EXTINGUISHER — DISCHARGE AGENT 
(If fire exists), . Ignition switch — BOTH 


COWL FLAPS — TRAIL Fuel booster pump switch — ON 


IGNITION SWITCH — OFF l Propeller feathering button — Push IN (until 
800 to 1000 rpm). 
FUEL TANK SELECTOR = AS REQUIRED 


(SC-47 only) NOTE 


FUEL CROSS-FEED — AS REQUIRED (SC-47 


if the feathering button is held in, 
only) 


overspeeding could occur. When en- 

FUEL DUMP AS REQUIRED (SC-47 ly) gine speed reaches 800 to 1000 rpm, 
- = ‘ ° on 

‘ ’ release the feathering button and 


: allow governor to take over. 
Carburetor alcohol — OF f 


Propeller alcohol ~ OF Mixture control — AUTO RICH 


Booster pump switch — OF Warm engine thoroughly (to insure complete 


oil circulation), then increase power to 


Fuel tank selector — OFF. jesired settings. 


Trim — AS REQUIRED . Generator switch — ON 


Propeller control — DECREASE RPM. 5. Fuel booster pump switch — OFF. 
Generator switch — OFF. . Skis (if installed) — UP. 

Oxygen — AS REQUIRED. 17. Trim — AS REQUIRED. 

Skis (if installed) — UP. MAXIMUM GLIDE. 


Wing flaps, landing gear, and ski controls — The minimum glide angle for the aircraft, power off 
NEUTRAL. and both propellers feathered, is computed to be 
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4.88 degrees and will sult in the maximum gli 
range. This angle may be obtained, regardless of 
the gross weight of the aircraft, by maintaining the 
airspeeds for the given gross weights listed on the 
Maximum Glide chart (figure 4-2) The chart lists 
the glide ranges resulting from the various altitudes 
when these glide speeds are maintained. The rate 
of sink at 20,000 pounds goss weight is approxi 
mately 680 feet per minute (11.3 feet per second) ar 
$000 feet; at a gross weight of 29,000 pounds, the 
rate of sink is approximately 815 feet per minute 


13.5 feet per second) at $000 feet 


SINGLE-ENGINE LANDING. 


Single-engine landings are made in the same way 
as normal power-off landings except for the follow 


ing (see Figure 3-1) 


1. Landing pcar 


WARNIN } 


Never allow the airspeed to dror 


below minimum control speed before 
a power-off landing is assured and al! 
possibilities of a go-around have been 
eliminated; however, due to the de- 
creased drag of the feathered pro- 
peller, caution should be exercised 
to prevent overshooting. 


SINGLE-ENGINE GO-AROUND. 


Below 300 feet altitude above the 
ground with gear and flaps full 
down, a successful go-around can- 
not be expected. 


If it becomes necessary to make a single-engine 
go-around, refer to figure 3-1 and use the following 
procedure 


1. COMMAND “‘GO-AROUND”™ 


The pilot gives the command "Go 


the co-pilot 


2. APPLY MAXIMUM POWER 
3. WING FLAPS - RETRACT TO! 


Section If! 


co-pilot will 

ided that 1/4 of 

ps were extended time of decision 
o- Around 


LANDING GEAR - UP 


the pilot determines that the air 
touched down, he will direct 


pilot to retract the landing gear 


WING FLAPS - UP 
After the aircraft has reached safe single 


ngine limb speed The pilot will direct the 


»pilot to retract the remaining 1/4 flaps 


NOTE 


Single engine Climb speed should be 
attained without gaining altitude and, 
if necessary and feasible, sacrifice 
a little altitude. Attain the single 
engine climb speed as safely and 
quickly as possible 


wer — As required. Reduce power, if pract 


able, and continue climb-out 


HT should not exceed limits during 
any phase of single engine operation 
If necessary, to maintain CHT within 
limits, increase airspeed by reducing 
the rate of climb or, if feasible, 
sacrifice a little altitude and/or 
using full OPEN cow! flaps. 


SINGLE-ENGINE PRACTICE MANEUVERS. 


To become thoroughly familiar with the single-engine 
characteristics of tne aircraft, practice the procedures 
and maneuvers listed in the following paragraphs 


When maneuvering with low power or dur- 
ing descents with low power, it is important 
to cushion the high inertia loads on the 
master rod bearings which occur at high rpm 
and low manifold pressure. As a rule of 
thumb, each 100 rpm requires at least 1 inch 
Hg manifold pressure. Use high rpm and low 
manifold pressure only when necessary. 
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FAILURE OF ONE ENGINE ON TAKE-OFF — 
BEFORE MINIMUM CONTROL SPEED. 


Simulate take-off conditions at altitude, using normal 
tated power, gear down, at 61 to 65 knots (70 to 75 
mph) IAS. Reduce power on one engine and note 
that to maintain directional control it is accessary to 
reduce power on the good engine, with a consequent 
loss of altitude that would require discontinuing 
take-off. 


FAILURE OF ONE ENGINE ON TAKE-OFF AT 
MINIMUM CONTROL SPEED AND MINIMUM 
RECOMMENDED SINGLE-ENGINE SPEEDS. 


Simulate take-off at altitude using normal rated power 
Practice this maneuver using the two different con- 
hgurations: minimum control speed (76 knots of 88 
mph IAS) — gear down; and minimum recommended 
single-engine speed (84 knots or 97 mph IAS) - gear 
down, With power reduced on one engine, apply 
normal rated power on the other engine, gear up (flaps 
up when practicing single-engine go-around). Simulate 
engine feathering by applying 1500 rpm and 15 inches 
Hg on the bad engine, and go through the motions 
of completing the steps listed under Engine Failure 
During Take-Off, but do not actually complete the 
ection, Practice in these maneuvers and procedures will 
demonstrate the capabilities of both che aircraft and 
the pilot, and will be helpful in making a decision 
when engine failure is encountered during actual con 


ditions 


SINGLE-ENGINE TURNS. 


Single-engine turns can be made safely in either direc 
tion if safe single-engine airspeed is maintained 


4. Roll into the turn smoothly and slowly 


Maintain a constant airspeed throughout the 
turn. The importance of maintaining a con 
stant airspeed cannot be over-emphasized, as it 
is the key to safe single-engine turns. With a 
coustant airspeed, the thrust of the one engine 
is balanced by the trimmed rudder and aileron 


Practice turns in both directions at shallow and 
medium angles of bank 


EFFECT OF PROPELLER PITCH ON TRIM. 


If it is impossible to feather the propeller, much of the 


drag can be removed by moving the dead engine pro- 


peller rpm control to full DECREASE RPM. To de- 
termine the effect on trim from an unfeathered pro- 
peller, retard one throttle and propeller rpm control 
to full decrease position, good engine at 2550 rpm and 
it inches Hg, and trim the aircraft. Advance the dead 
engine propeller rpm control to 2550 rpm. As the 
propeller changes toward low pitch, the additional 
drag causes the aircraft to turn toward the dead engine, 
necessitating a change in trim. 
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EFFECT OF AIRSPEED ON TRIM, 


The importance of airspeed in single-engine flight may 
be demonstrated as follows: Simulate single-engine 
flight and trim the aircraft at a constant airspeed and 
power setting. With feet on the floor, ease back on the 
control column, As the airspeed decreases, the trim 
becomes less effective because of decreased air flow 
over the control surfaces, and the aircraft will turn 
toward the dead engine. Push the control column 
forward until the original airspeed is exceeded and, 
as the trim becomes more effective with the increased 
air flow over the control surfaces, the aircraft will 
turn toward the good engine 


EFFECT OF POWER REDUCTION ON TRIM. 


Practice directional control on single-engine by using 
the throttle only, Simulate single-engine flight and 
trim the aircraft, Place feet on floor and pull control 
column back slowly. As speed decreases, gradually 
reduce power on the good engine to prevent the air- 
craft from turning into the dead engine. It is possible 
to maintain directional control in this manner up to 
the point of stall, This demonstrates the importance 
of reducing power to maintain directional control in 
case of engine failure during take-off or slow flying 
when the airspeed is below safe single-engine airspeed 


SINGLE-ENGINE STALLS. 


The aircraft can be stalled with one engine operating, 
provided the principle of reducing power to maintain 
directional control is observed. 


This aircrafe has stall characteristics which 
allow the outer wing tip to stall before the 
center wing, and, if the cips stall unsymmetri 
cally, it will cause the aircraft w roll violently 
Minimum altitude for practicing approach to 
stalls is $000 feet above terrain. 


SIMULATED SINGLE-ENGINE LANDING. 


Practice single-engine landings at a safe altitude, apply- 
ing the principles discussed in the previous paragraphs 


SIMULATED SINGLE-ENGINE GO-AROUND. 


Practice simulated single-engine approaches and go- 
arounds at a safe alticude. 


a. Set up landing approach. 


b. At 500 feet above simulated field elevation, 
start go-around by applying maximum power to 
the good engine. 
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rding to the procedure listed under ENGINE 
FAILURE/ FIRE DURING FLIGHT this 


section 


Accelerate to speed for best climb — 89 to 94 
Knots (102 to 108 mph). Never allow airspeed 


to drop below minimum cootrol speed 


Landing gear — UP 


f, Wing flaps — UP The propeller feathering circuits are 

N not protected. If the feathering action 
ote . . . ‘ ory lice a 

ae that when proper technique is used, very little joes not occur in 90 seconds, pull 


altitude is lost out the feathering button 


To demonstrate an attempt to go around below 300 
feet with full flaps and below minimum control spe ed PROPELLER FAILURE TO FEATHER. 


a. Set up landing approach 


b. At 300 feet above simulated field elevation, 
lower full flaps, reduce power, and slow aircraft 
below minimum control airspeed. 

Start go-around by applying power to the good 
@ In o clean configuration the aircraft will not 


engine, but not enough to lose directional con 
maintain altitude with a windmilling pro- 


trol; maintain headin 
. peller, even at weights below normal landing 


Raise the gear and flaps, and accelerate to safe gross weights 

single-engine airspeed as soon as possible 

If a propeller fails to completely 
feather and is still windmilling, opes 
the firewall shutoff valve to supply 
oil to the engine, after making sure 


Note loss of altirude; 500 to 600 feet will prob 
ably be lost, which should emphasize the im 
portance of maintaining safe single-engine air 
speed and using only half flaps until landing 


no fire hazard exists. 
is assured 


PROPELLER FAILURE. 


HUNTING OR SURGING. 


1 Di mum o ol 
To correct hunting or surging and to bring it back aircraft to ne y minimum control 


into synchronization, use the following procedure 
control — IDLE CUT-OFF 


1. Propeller control — DECREASE RPM 
ontrol = FULL DECREASE RPM. 
After reaching a safe altitude, decrease RPM ot 
n malfunctioning engine 


r pump switch ON Throttle — Full OPEN. 
um ch - 


Propeller — Feather 
Check fuel pressure and supply; change t Ropers i . 


unother tank and turn the fuel booster pump - 


ON If appreciable reduction in RPM is realized, 


nake further attempt to feather the propeller 


Propeller control — INCREASE RPM; then 
DECREASE RPM. 

If still unable to completely feather propeller 
Adjust propeller control of the malfunctioniag the pilot must evaluate all circumstances 
propeller to INC REASE RPM and then DE involved and make the decision to 
CREASE RPM 3 or 4 times. 

(a) Land at the nearest installation. 


If malfunction is not corrected — Shut down 
engine. )} Bail out passengers and crew, 


If the malfunction has not been corrected, and Crash land or ditch aircraft. 
the hunting and surging is excessive, feather 
the propeller and shut down the engine ac- (d) Attempt any combination of the above. 
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WARNING 


Attempt to freeze the engine by 


starvation only as a last resort 


Freezing the engine may result in an 
sncontrollable fire or in separation of 
the engine and/or propeller from the 
sirplane If the left propeller sepa 


tates, it will probably come through 


the cockpit 


OVERSPEEDING AND RUNAWAY PROPELLER. 


An overspeeding propeller is one that has exceeded 
2700 cpm but is controllable by the propeller control 


lever. At the fiest indication of overspeeding, move 


the control lever toward DECREASE. If this is in 


effective, it is considered to be a runaway pro- 


Proceed 


peller as follows 


NOTE 


If the propeller controls are inactive 


the overnor is loaded so 
2 


the 


2000-2 


spring 


that tpm will be positioned at 
F t 


DURING TAKEOFF 


the propeller malfunction ccurs before reaching 


refusal speed on refusal distance, close the throttles 


the 


urs after 


and stop aircraft. If the propeller malfunction 


refusal speed or refusal distance is 


attained, and power from the malfunctioning engine is 


equired for terrain ot obstacle clearance, leave the 


tle set at maximum power and control RPM within 


limits by operating the feathering button intermittently 


t best single-engine climb d to a safe 


J as follows 


spec 


and procce 


THROTTLE ~ CLOSE 
PROPELLER - FEATHER 
SHUTDOWN ENGINE USING PROCEDURES 


FOR ENGINE FAILURE/FIRE IN FLIGHT, 
THIS SECTION 


IN FLIGHT 


1. REDUCE AIRSPEED (NOT BELOW SAFE 
SINGLE-ENGINE SPEED). 


2. THROTTLE - CLOSE. 
3-10 


Theo 


FIRE. 


PROPELLER CONTROL - DECREASE RPM 


FEATHERING BUTTON - IN 


Intermittently but 
Chen RPM 


button OUT 


push the 
drops below 2700 RPM 
If the 


three 


feathering 


pull the 
net hold 


governor docs 


after two of attempts, feather the pr 


ENGINE 


this sectior 


peller 


FAILURE 


ising the 


FIRE IN FLIGHT 


procedure for 


Overspeeding sometimes occurs after a fuel 
w while 
tank to 


usual result of a momentary power loss 


tank bas been run dry changing fuel 


supply from one another, with the 


that is 
followed by the return to full power 


wverspeeding is 


unplish the following 


CLOSE 


’ Throttle - 


ENGINE FIRE ON THE GROUND. 


If 


procee 


an 


induction fire ccurs during 


1 as follows 


MIXTURE CONTROL - IDLE CUT-OFF 
(KEEP THE ENGINE TURNING WITH THE 
STARTER) 

THROTTLE - OPEN 

IGNITION SWITCH - OFF 

FUEL BOOSTER PUMP SWITCH - OFF 
FUEL TANK SELECTOR VALVE - OFF 
FIREWALL SHUTOFF VALVE - CLOSED 


SIGNAL GROUND 
COMBAT THE FIRE 


STANDBY CREW TO 


FIRE EXTINGUISHER - DISCHARGE AGENT 
(IF NECESSARY). 


If the ground crew is not successful in ex- 
g 


tinguishing the fire, discharge the engine fire 
& & & 2 


extinguisher and notify the tower. 
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|. PARACHUTE STOWAGE 
FIRST AID KITS 
HAND FIRE EXTINGUISHERS 
AXE STOWAGE 
UFE RAFTS 
PYROTECHNIC PISTOL 


MISCELLANEOUS 
EMERGENCY 
EQUIPMENT 


|. EMERGENCY HAND STARTER 
AND GEARBOX 
HAND FIRE EXTINGUISHERS 
AXE STOWAGE 
FIRST AID KITS 
PARACHUTE FLARE 
RELEASE TUBES 


C-117 SERIES AIRCRAFT 
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9. STOP THE OTHER ENGINE (iF OPERATING 
10. EVACUATE THE AIRCRAFT 


VW De not restart the affected en 


engine fire extinguisher has | 


FUSELAGE FIRE. 


Wheo a fire occurs in flight, regardless of type or 
location, all crew members and passengers should be 
instructed immediately to put on their parachutes 
and stand by in readiness to abandon the aircraft, If 
the fire is not extinguished, accomplish emergency 
descent and land immediately. If a landing is aot 
feasible, bail out, altitude permitting. In case of 
smoke or fire in the cockpit or cabin, perform the 
following steps immediately, before taking any fire 
control action, After these preliminary steps have 
been taken subsequent operations will depend upon 
the various types of fire, as detailed below 


1, CLOSE ALL HATCHES, DOORS, AND VENT! 
LATING DUCTS 


MIXING CHAMBER CONTROLS ~ HOT 


Adjust the mixing chamber controls « 
HOT positions 


NACELLE SPILL VALVE CONTROL KNOBS - 
SPILL 


Turn both nacelle spill valve control knobs to 


the SPILL (dump) position 
OXYGEN MASK — ON (100% OXYGEN) 
BAIL-OUT WARNING SWITCH ~ ON 

Signal personne! to prepare to abandon aircraft 


(see BAIL-OUT 


is not provided, alert crew over interphone 


this section) If alarm bell 


COMBAT FIRE WITH HAND FIRE EXTIN- 
GUISHERS. 


Repeated or prolonged exposure to 
high concentrations of bromochloro- 
methane (CB) or decomposition 
products should be avoided. CB is a 
anesthetic agent of moderate intensity 
but of prolonged duration. It is consid- 
ered to be less toxic than carbon 
tetrachloride, methyl bromide, or the 
less usual products of combustion. In 
other words, it is safer to use than 


T. O. 1C-47-1 


previous fire extinguishing 
However, normal precautions s 
be taken, including the use of 


when available 
WING FIRE. 


There are no provisions installed for combating wing 
fire, If the following procedure fails to extinguish the 
fire and a landing cannot be made immediately, aban 
don the aircraft 


1, SHUTOFF ALL SYSTEMS THAT MAY BE 
FEEDING THE FIRE 


Take the necessary steps 
by shutting off any 
be feeding the fire 


SIDESLIP THE AIRCRAFT AWAY FROM THE 
FIRE 


Attempt to extinguish the fire by 


the aircraft away from the fire 


OPEN THE AIRCRAFT EMERGENCY EXITS 
IF FIRE IS NOT EXTINGUISHED 


ELECTRICAL FIRES. 


If smoke or fire is definitely found to be of electrical 
origin, and the source is discovered immediately pull 
the circuit breaker, if source is unknown proceed as 
follows 


BATTERY AND GENERATOR SWITCHES - 
OFF. 


USE HAND FIRE EXTINGUISHERS TO 
COMBAT THE FIRE 


OXYGEN ~ 100° 
VENTILATION — AS REQUIRED 


ALL SWITCHES AND CIRCUIT BREAKERS - 
OFF /TRIPPED 


The preceding steps have eliminated electrical 
power in all circuits. The following steps should be 


initiated progressively to determine the defective 
electrical circuit, 


Generator switches (one 
Battery switch — ON, 
Inverter switch — ON 


Check circuit breakers in the main junction 


box. 
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ENGINE SMOKE AND FLAME IDENTIFICATION CHART 


caum ACTION SMOKE AND FLAME PATTION 
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NOTE 


Watch for recurrence of smoke o¢ 
fire while resetting the circuit 
breakers one at a time. 


10. WHEN THE SOURCE OF SMOKE OR FIRE 
HAS BEEN FOUND, LEAVE THE INVOLVED 
CIRCUIT INOPERATIVE AND RESTORE 
POWER TO THE REMAINING CIRCUITS 


ll. LAND AS SOON AS PRACTICABLE 
EMERGENCY DESCENT. 


The possibility exists thac an emergency could 
arise which would require as rapid a descent from 
altitude as possible. The action items listed below 
are considered best for an overall procedure for an 
expedited descent. 


1. THROTTLES - CLOSED 


PROPELLER CONTROLS ~FULL INCREASE 


RPM 
MIXTURE CONTROLS - AUTO-RICH 


LANDING GEAR - DOWN 


WING FLAPS - MAXIMUM FOR INDICATED 


AIRSPEED 


SMOKE ELIMINATION. 
FLIGHT COMPARTMENT AND CABIN, 


Under no circumstance should any hatch of door, 
other than the clear vision windows and the main 
cabin door, be opened during an inflight fire for 
smoke elimination. 


NOTE 


The pilot’s and copilot’s clear 
vision windows must be opened be- 


fare opening the main cabin door, to 
reduce smoke and flame induction 


BATTERY FUMES. 


If battery fumes are detected, turn the battery switch 
OFF and use oxygen. 


TAKEOFF AND LANDING 
EMERGENCIES ( EXCEPT DITCHING ). 


In this section the term “decision speed"’ is used 
to denote that speed and/or point during the takeoff 
where the pilot elects to continue of to abort the 
takeoff. The term is used so that emergency pro- 
cedures refer w the moment of decision regardless 
of the concept used. 
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[caution | 


Combustion type heaters must be 


turned off to eliminate fire hazar 
luring emergency landings 


ABORT. 


Any crew member who observes a hazardous mal- 
function before “‘decision speed"" is reached will 
call out ABORT The takeoff will be aborted as 


follows 
I Throttles — CLOSED 


Brakes — APPLIED 


NOTE 


If it is impossible to stop on the 
runway, it may be desirable to 
ground loop the aircraft of to re- 
tract the landing gear to obtain a 
more sudden stop 


3. After landing check - COMPLETED 
AFTER REACHING DECISION SPEED. 


After reaching decision speed, continue the takeoff 
and the malfunction will be treated as an inflight 
emergency. (Refer to ENGINE FAILURE/FIRE 
IN FLIGHT this section.) 


GEAR UP LANDING. 


When it is definitely established that a gear-up 
landing is to be made, prepare the aircraft and alert 
the crew and passengers, according to the expected 
conditions. The following preliminary steps must be 
takea before any emergency landing is attempted 


Unlock 
hatches (see figure 3.‘ 


emergency escape joors and 


Pilot and co-pilot — Fasten safety bele 
and shoulder harness. 


Other crew members will be seated in 
passenger seats (if available) otherwise 
they will sit on the cabin floor with back 
and shoulders against the bulkhead (facing 
aft) and if cushioning material is not 
available place hands behind their head. 
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ROUTES OF ESCAPE AND EMERGENCY EXITS 
) 


ats INFUGHT ESCAPE 
GE acrernate GROUND ESCAPE 


GC: 


GROUND ESCAPE 
ENGINE NOT OPERATING 
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If passenger seats are available 
extra crew members will use them 


uring landing. 
Passengers — Fasten safety belts 


NOTE 


There may be a tendency to over- 
shoot during a gear-up landing be- 
cause of the reduction in drag re- 
sulting from the 
Touchdown 


retracted gear. 
should be made just 
abowe the power-off stall speed and 
with a slight nose-up attitude. With 
the gear UP, the wheels are free to 
roll and the teakes are effective. 
In addition to the preliminary steps 
listed above, perform the following 


Approach — Normal. 


Open fire extinguisher access door prior 


to ground contact 


Ving flaps — DOWN (when landing is 


assured). 


Throttles — CLOSE (after crossing field 


muncary) 
pump switches — OFF. 
Ignition and battery switches ~— OF F. 


re extinguisher Discharge 


f fire exists 


LANDING GEAR TIRE FAILURE. 


In case of a landing gear tire failure, use a normal 
approach. Make the touchdown just above power-off 
stall] speed on the good tire side of runway and hold 


the wing up on the tire failure side with the aileron, 


As the failed tire strikes the runway use the op- 
posite brake and rudder as required, to hold the 
aircraft on the runway. If the runway length permits, 
engine power on the failed tire side may also be 


used, 


LANDING WITH ONE MAIN GEAR RETRACTED. 


If possible, retract the other gear and make a gear- 
up landing. If the gear cannot be retracted, land on 
the extended gear, on the good gear side of the run- 
way, holding the opposite wing up as long as possi- 
ble. Touchdown should be made just above the 
power-off, stall speed. Use gear up landing pro- 
cedures. 
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EMERGENCY ENTRANCE. 


The structure of the fuselage is so designed in various 
areas that ground personnel can chop through the 
Structure to gain emergency entrance to the aircraft 
interior. These areas are clearly outlined in yellow on 
the fuselage inner and ovwrer surfaces, as shown in 


figure +-6 


DITCHING. 


DITCHING ALARM BELL. 


The following are 


ditching 


Six short rings Prepare for ditching 


One long ring Prepare for ditching impact 


DITCHING PROCEDURE. 


The following ditching procedures are based or 
ence gained in ditching similar aircraft 


Ditching cards, outlining duties and proced 


be posted near each crew member's station 


Ditching an aircraft requires more coordination on 
the part of each crew member than does any other 
emergency procedure. In order wo develop coordina 
tion, the pilot must require each crew member 
demonstrate his knowledge of ditching duties by 
answering oral questions prior to departure from the 
home base, Circumstances permitting, an effort should 
be made prior to the day of departure to conduct trial 
run ditching drills during which all crew members 
actually perform their assigned duties (see figure 


8, and 3-9) 


EMERGENCY EQUIPMENT. 


Ditching equipment should be im readiness at a 
times when flying over water. Prior to each overwater 
flight, che pilot will make sure that the following 
equipment is aboard, in serviceable condition, and 


stowed in the proper places 


Life Rofts 

A sufficient quantity of life rafts will be aboard to 
accommodate maximum authorized cabin capacity plus 
crew 

life Vests 


One life vest will be conveniently located for each 


person on board. Each crew member will make sure 
thar his life vest and CO. cartridges are in serviceable 
condition before eack fight 


Emergency Radio Transceiver 


The emergency radio transceiver will be carried by 
the radio operator 
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EMERGENCY ENTRANCES 
(CUT-THROUGH AREAS 


47 AND R4D SERIES AIRCRAFT 


C-117 SERIES AIRCRAFT 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


Section Ill -T. O. 1C-47-1 


DITCHING AND CRASH LANDING 
STATIONS 


C-47 AND R40 SERIES AIRCRAFT 


CREW POSITIONS PRIOR TO DITCHING 


BOARDING THE LIFE RAFTS 
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DITCHING AND CRASH LANDING 
STATIONS 
C-117 SERIES AIRCRAFT 


CREW POSITIONS PRIOR TO DITCHING 


BOARDING THE LIFE RAFTS 
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Antiexposure Suits 


One antiexposure suit wi 
for each person on board 


ASSIGNMENT OF EVACUATION CONTROLLER. 


When passengers are being carried, the pilot will ap 
point, before take-off, one crew member as an evacu 
ation controller. On C-117 series aircraft, the steward 
will assume the duties of evacuation controller. This 
crew member will be responsible for briefing the 
passengers before flight on the use of emergency equip- 


be done in a calm, pro- 


ment. This briefing should 
fessional manner so as to instill confidence in the 


passengers and forestall apprehension of an emergency 


PREPARATION FOR DITCHING. 


Wind Speeds and Directions 


winds are fairly predict 


the water, Use the following referen 


the surtace 


crests have a 2g 


irance and do not brea 


urge wavelets. Crests begin t 
um ot glassy appearance 


sttered whitecaps 


Small waves, becoming kk 


frequent whitecaps 


Moderate waves, taking a 


form; many whitecaps 


Large waves begin to form; the white 
foam crests are more extensive 


Probably some spray 


Sea heaps up and white foam from 
weaking waves begins to be blown in 
well-marked streaks alqng the direction 


of the wind 28 to 33 


Moderately high ves of great length 
: 

edges of crests brgkB into spindrift. The 

foam is blown inf well-marked streaks 


slong the directidn of the wind 


High waves. Dgnse streaks of foam 
along the direction of the wind 
Sea begins to roll knots 


Very high waves with long overhanging 

crests. Foam is blown in dense white 

streaks along the direction of the wind 

On the whole, the surface of the sea 

takes a whit@ appearance 48 to 55 knots 


Plans for ditching cannot be made without taking the 
wind direction into consideration. Waves move down- 
wind, and the spray from wave crests is also blown 
downwind. Swells, however, do not always indicate 
wind directions and can be very large even when the 
wind is calm. Over a sea, a pilot must be more exacting 
and alert when judging height 


Flight Compartment 


Ac the time the “Prepare for Ditching” order is given 


by the pilot, the crew assignments will be 


Pilot and co-pilot will don antiexposure suits and life 


vests, and remain in their seats to fly the aircraft 


The radio operator will don an antiexposure suit and 
vest, switch the IFF to EMERGENCY, and stand 
he radw © (transmit any necessary emergency 


signals 


On C-47 and RAD series aircraft, the flight mechanic, 
or on C-117 series aircraft, the steward, will place 
essential equipment, crew water, first aid kits, Very 
pistol, signal flares, and smoke signals in the emergency 
equipment bag. He then stows this equipment until 


after ditching. Upon completion of these duties, he 


will put on his antiexposure suit and life vest and take 


his station for ditching (fgwres and 8 


Main Cabin Compartment 


When the necessity for ditching is evident, the pilot 
will alert the crew by giving the command “Prepare 
for ditching” over the interphone. (This alert should 
not be confused with the six short rings of the alarm 
bell, which are the signal to assume ditching positions.) 
Upon receiving the command “Prepare for Ditching, 
a crew member designated by the pilot, or the steward 
on C-117 series aircraft, will accomplish the following 


Advise passengers of the impending emergency 


Jettison as much cargo as possible. 


See that all doors which may take in water are closed 
and latched 


Open all accessible emergency escape hatches 


Loosen his tie, don an antiexposure suit and life vest, 
and make certain that the passengers are prepared in 
the same manner. After the above procedures have 
been accomplished, he notifies the pilot over the inter- 
phone that the passengers are prepared for ditching 


Upon hearing six short rings of the alarm bell, or when 
receiving signal over interphone, he checks that all 
passengers are properly seated and have their safety 
belts fastened. Upon hearing one long ring of the 
alarm bell or signal over interphone, he checks that 
all passengers assume the “Brace for Ditching” posi- 
00. 
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ABANDONING AIRCRAFT. 


Evacuation of the aircraft in an orderly manner afcer 
ditching should be accomplished in the shortest time 
This cannot be done well without practice 
Far less can it be expected in a dark fuselage filling 
with water, unless the drill is perfect. Practice makes 


possible 


pertect. A very large number of crews have thus saved 
themselves and have finally been rescued by surface 
craft, The crew and passengers must not leave ditch 
ing positions until the aircraft comes to rest. Directly 
ifter the aircraft comes to rest, the additional neces 
‘ary emergency equipment must be collected and 
equally distributed to the groups on both sides of the 
main cabin compartment, Each group of passengers 
plus the crew, must evacuate the aircraft in the correct 
order, through the exit previously assigned to them 
carrying the equipment that has been allotted to them 
They must also see to ic that each prece of equipment 
for use in the raft is secured by lines to prevent its 


being lost overboard in passing from aircraft to raft 


Flight Compartment 


When it is certain that the air 
complete stop, each crew member 
lowing duties 


The radio operator insure t 

properly launched, inflated, and secured to the aircraft 
After he has ascertained that all equipment is properly 
towed aboard rafts, he boards raft. The flight mechanic 
or steward, as applicable, retrieves the emergency 
equipment bag and hands it to the radio operator in 
the raft. He then joins the radia operator ia the raft 
The pilot and co-pilot will check on each other to see 
if either one has been injured. Ic is quite possible for 
the pilots to receive severe blows on the head or other 
parts of the body, making it impossible for them to 


leave the aircraft under their own power 


The pilot and co-pilot will leave through the main 
cabin door and join the other crew members in the 


raft 


Main Cabin Compartment 


The smooth, orderly, and expeditious evacuation of 
passengers depends upon how well the duties are per 
formed. The crew member designated will insure that 
all additional emergency equipment is equally dis 
tributed, and that orderly evacuation is immediately 
effected 


When it is certain that the aircraft has come to a com 
plete stop, he will proceed with the following duties 


a. Life rafts will be launched, with the aid of the 
passengers if necessary, The CO, release should 
not be pulled until after the raft is in the water 


The first raft should be tied to the escape rope, 
the second raft tied to the first, and so on, to 
prevent them from drifting apart and away 
from the aircraft 
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bach group will exit through the main cabi 
forward door in the assigned order, takin 
tlong their emergency equipment, and boar 


a ratt 
DITCHING TECHNIQUES. 


Normal Power-On Ditching 


Experience gained in ditching similar aircraft has 
shown that the best results are obtained by following 


the procedure outlined below 


If possible, use up mose of the fuel 
lighten the aircraft and reduce stalling speed 
Empty tanks also contribute to flotation 


Ditch while power is available. Power will 
allow you to choose the spot for ditching tha 
affords the best possible sea conditions and 
the most favorable landing position and attitude 


Radio Low Altimeter = ON. 


Use flap setting of half-dowa. 


Ditch at 10 knots above stalling speed, which 
will give an approximate angle of ditching of 


lightly above level flight. Under no circum 
stances should the aircraft be stalled in, since 
this will resule in severe impact and cause the 


tieceatt to nose inte the sea 


In daylight, it is recommended 

craft be ditched along the top of the swell 
parallel to the rows of the swells, if the wind 
does not exceed 40 knots, Ia high winds 
recommended that ditching be conducted up 
wind to take advantage of lowered forward 
speed. However, it must be remembered that 
the possibility of ramming nose-on into a wave 
is increased, as is the possibility of striking the 


tail on a wave crest and nosing in 


Partial Power Failure Ditching 


In ditching with one engine inoperative, the f 


ing should be borne in mind 


Use power as required to give flartest spproach 
and a forward speed of 10 knots above stalling 


speed 


On letdown with an engine inoperative, iC is 
advisable to hold speed 20 knots above stalling 
spged until flare-out, at which time speed will 


be reduced to 10 knots above stalling speed 


Cross-Wind Ditching 


The basic rules for ditching, listed in Normal Power 
On Ditching, will still apply, in addition to the fol- 
lowing 


a. Crab the aircraft to kill drift 


b. Land on the downwind side of the swell or 
wave 
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DITCHING CHART 


CREW MEMBER /DUTY 


PILOT 


Worn crew to prepore for ditching. Order evacuction controller to 
assume duties. Order radio operator to start emergency procedures 
Order all on boord to secure themselves in ditching position 


CO-PILOT 


As directed by pilot 


FLIGHT MECHANIC 
Assume evacuation controller duties 
Supervise preporation of passengers 


Stow essential navigation equipment and crew water tank in emergency 
equipment bog 


NAVIGATOR 


Passes information on speed, course, altitude, position, estimated 
ditching position, and distance to nearest land to radio operator for 
inclusion in distress signal. Then posses this information on to all 
crew members. Assumes duties as assistant evacuation controller 


RADIO OPERATOR 


Send emergency signal (SOS) giving position, altitude, course, speed, 
and intention of aircraft pilot as to ditching 


NOTE: On C-117 series aircraft, the duties listed for the navigotor will be per- 
formed by o crew member designoted by the pilot. The steward will 
perform the duties of evacuation controller. 


Figure 3-9 (Sheet 1 of 2) 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


Section II! 


When ditching is imminent (10 minutes left), each crew member 
ond passenger will don antiexposure suit and life vest 


PROVIDE POSITION 


Fleshlight Pilot's seat Main cargo 
door 


Emergency Co-pilot’s seat Moin cargo 


j Ul 
radio tronsceiver 30 0; 


Life rafts If sect is not avoilable Main cargo 
Emergency rodio seated on floor of moin door 
transceiver cabin, forwerd bulkhead 


Emergency equipment bog if seat is not ovailable Main carge 
seated on floor of main door 
cobin, forword bulkhead 


Life raft 
Emergency rodio 
transceiver ct 
No. 2 exit 


If sect is not available, 
seated on floor of main 
cobin, forward bulkhead 


Figure 3-9 (Sheet 2 of 2). 
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pwind Ditching 


he basic rules f 
n Ditching,” wil 
lowing 


M 


rll the 


Ditching 


Night ditch 


Ditching Station 


After Ditching 


cO-PLOT 


ind cartwhee 


First Actions 


PILOT. 


First Actions When Ditching Is Imminent (10 Minutes Left 


Assists ff 
Ditching Station 


After Ditching 
Leave 
NAVIGATOR 


First Actions. 


Give speed, course, altitude, position, and 


estimated ditching position to the radio oper- 


ator for inclusion in the distress signal 
7 ant exposure sult 
Take 
ditch 
Stow essential equipment (Very pistol, signal 
When Ditching Is imminent (10 Minutes Left) flares, smoke signals, navigation aids, crew 
water tank, etc) in emergency bag, and stow 


Alert cabin personnel; six short rings the bag in the lavatory 


bell, or give signal over interphone 


: When Ditching Is imminent (10 Minutes Left). 
Order the radio operator to send final 


signal. Assist pilot as directed 
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Ditching Station 
21M Cargo COmpar 


After Ditching 


Pass out the emergency 


mar 7 loc 
fn carge ” 


STEWARD OR FLIGHT MECHANIC 


First Actions 


Assist a 


essential emergency equipment in emer 


bag, and stow the bag in the lavatory 


When Ditching Is imminent (1C Minutes Left 


I. Assist pilot as directed 


Make certaén the passer 


if main Cargo 


Ditching Station — Sea 


After Ditching 


Pass out the emergency equipn 


through the main cargo door 


RADIO OPERATOR. 


First Actions 


On pilot's orders, send an emergency signal 
(SOS), followed as soon as possible by an emer 
gency message giving position, flight time, 
nature of the emergency, and any other informa 


tion available 


Obtain Direction Finding Service, bearing, 


etc, on normal air ground frequency if possible. 


Loosen tic, don antiexposure suit and life vest 


and fasten shoulder harness and safety belt. 


+. Continue the outlined emergency procedure 


every 10 mioutes. 


When Ditching Is imminent (10 Minutes Left), 


!. Send final distress signal (SOS), position, alti- 
tude, course, speed, and intention of pilot as to 
ditching. 


2. Serew the emergency key down. 


Ditching Stotion — Seated on floor, back braced 
against the main cabin compartment forward bulkhead. 


1C-47-1 


After Ditching. 


a. Lauoches fife raft through main cargo door, 


b, Leaves through main cargo door 


ABANDONING THE AIRCRAFT 

Leave the aircraft as quickly as possible Do not 
overlook oecessary equipment or assigned duties 
Hold ditching position until the aircraft comes to 


rest, then proceed as follows 


s. Crew members detailed to life raft removal will 
launch life rafts through the main cargo door 
and inflate 


b. Crew members and other personne! will leave 


4 


through assigned escape exit and, upon emerg- 


ing, inflate life jackets. 


BAIL-OUT. 


BAIL-OUT ALARM BELL 


The following are the standard alarm signals for 


j 


bail-out 


Three short rings Prepare to bail out 


One long ring Bail out 


BAIL-OUT PROCEDURE. 


When the decision has been made to abandon the air- 
craft in flight, the pilot will give a warning signal to 
“Prepare for bail-out."’ This signal will be three 
short rings on the alarm system, a verbal signal over 


the interphone/PA system. When all the crew 
members (and passengers, if carried) are ready, the 
pilot will be notified. When the pilot desires to 
have all on board abandon the aircraft, he will give 
a warning signal to ‘'Bail out,” which will be one 
long sustained ring, or a verbal signal over the inter- 
phone/PA system. In addition to the alarm signals, 
the pilot will give verbal warnings over the inter- 
phone. If passengers are carried, a crew member 
will brief them. Primary exit from the aircraft will 
be through the main cargo door, which can be jet- 
tisoned from the aircraft. 


Pilot, 
The pilot will: 


a. Notify crew and receive acknowledgement. 
Ring alarm bell three short rings, or give verbal 
signal over interphone for crew members to 
perform all preparatory duties for bail-out. 
IF F/SIF - EMERGENCY. 
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RESULTS AND CAUSES 
OF O-C BLECTRICAL 
SYSTEM FAnURE 


a mECH ANIC 
PIN BROKEN BRULH 
“ nt FO 


ve CAME E UNTIL. FALUEE OF OTHER 
“10m TO . #ATOR, THEN ABOVE NOE 
StNERATOR MAL MAY NOT GO AS HIGH 
FARURE THEN AS PARED GONERAT May 
me GO LOW AFTER OTHER GENER 
ANURE DUE TO BUENEC 

tT LOADS 


OFF SCALE OFF SCALE HIGH THEN BACH enenatoe renoee 
LOW AND 1O ABOVE NORMA: 

PEGGED THEN 

1O 2480 


woes » MARE CO mw THE ELECTRICAL SYSTEM (@EGULATOR. GENERATOR Of 
CIMUATOR swiice cONTHOLS HUvERSE cuttEN atLAy vou'Act Set Save mesa oo coceniae atte Eat nea a oe 
REGULATOR EQUALIZING WINDING CROSS CONNECTION, WARMING LIGHT Tatas #vasama 
POWER CONNECTION 
ALL AIRCRAFT HAVE ONE WARNING LIGHT PER GENERATOR, OFF 
BY ALIGHT RELAY THE LIGHT COMES ON WHEN THE GENERATOR SWITCH 
1S POSITIONED TO ON AND GENERATOR REVERSE CURRENT RELAY Is WOT AFFECTED BY OVERVOLTAGE Eve FORT SHOULD BE MADE TO KEEP 
CLOSED. THE LIGHT GOES OFF WHEN THE GENERATOR REVERSE CURRENT VOLTAGE BELOW 35 VOLTS 
SHLAY PROT CON IS ENERGITEO AND OFESATES THE UGHT tar i” EVENT Ate ELECTRICAL SYSTEM MALFUNCTION THs ONE O8 BOTH 
Je DO NOT REMOVE VOLTAGE REGULATOR EXCEPT WW AN EMERGENCY GENERATORS OF BUS. TUEN OFF 


rep WHEN CHECKING THE ELECTRICAL SYSTEM, TUEN OFF ALL ELECTRICA) 
EQUIPMENT (BATTERY, RADIO. GHTS, ETC) WHICH WOULD 


Figure 3-10 (Sh 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T. O. 1C-47-1 


MALFUNCTIONS OF MULTI-GENERATOR D-C ELECTRICAL SYSTEM 
UAMEDIATE ACTION 


© SWITCH 0 OFF POTION SEE NOTE 9 TO ON POSITION AND SHE 
9085 NOT 
ATOR SWITCH TO THE OFF 


Act FAST TURN © rreey Swirew TURN 
PURATE Ot EMERGENCY POWEE IF AVAN ABLE 


ANERATON MAIN LINE SW 


GINERATON OF PREPARE 
uF 


a a an OFF BATIERY SWITCH TURN 
PERATE Of EMERGENCY POWED Ff AVA ARLE 


TCH OFF BATTERY SWITCH OFF GENERATORS SWITCH BATTERY 
OW GENERATOR ON MONITOR LOAO FOR NORMAL OPERATION 
uits rac LY BUEN OUT BEPLACE 


SEMOVE VOLTAGE EEGULATOR Ff POSSIBLE PLACE GENERATO® SWITCH TO 
S8t NOTES 3f AND Jo 


BATTERY SWITCH IMMEDIATELY TURN ON EMERGENCY POWER SYSTEM {Ff GENERATOR FALURE OCCURS. THE AMMETER OF THE REMAMONG GEN 
" DO NOT PLACE BATTERY ON LINE PRION TO CLEARING ELECTRICA ERATOR SHOULD BE UMMEDIATELY CHECKED FOR OVERLOAD AND WON 
STEM MALFUNCTION SENTIAL ELECTRICAL EQUIPMENT TUENED OFF © NECESSARY, MONITOR 

WT BATTERY SWITCH OFF AND BATTERY ERLAY OF EN POWER 1S SUPPLIED ARENDS GENERATES AMIE W Gvemenes 
THmEE TEARS : JQUEED MOMTOR BOTH 
848 OUT Bu £ Ail WON OF a 

MLECTONCAL FOU L. DEFECTIVE Génet: 
MAIN RINCTION BOR INTERNAL (IC 


BE TURNED OFF 
2 PRE EXTNGUIHONG SYSTEM 


Figure 3-10 (Sheet 2 of 2) 
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Reduce the airspeed, if possible, to approzi- 
mately 100 knots (115 mph) IAS. 


Put aircraft on autopilot control. 


Don an antiezposure suit and life west if over 
water, adjust parachute. 


Place alarm bell on continuous signal, give 
"bail-out" over interphone/PA 


signal for 


system. 


After receipt of “All clear"’ signal from the 
co-pilot, the pilot will order him to bail out 
and will follow him out. 


Co-Pilot, 
rhe co-pilor will 
a. Acknowledge the pilot's bail-out instructions 


and adjus his parachute. Doo an antiexposure 


suit and life vest if over water, Adjust para- 


chute. 


» Transmit emergency voice signals. 


Turn on landing lights (night only) 


Assist pilot until bail-out signal is given 


¢. Evacuate aircraft on the final bail-out signal 
Novigetor (C-47 ond R4D Series Aircraft), 


The navigdtor will 


Acknowledge pilot’s bail-out instructions, ad- 
just his parachute, and don an antiexposure 
suit and life vest if over water. 


Give final aircraft position report to the pilot 
co-pilot, and radio operator. 


Unlock door and kick down on the yellow emer- 
gency release latch at the main cargo door 
forward end and push the door from the aircraft. 


The person jettisoning cargo door 
will be secured to the interior of the 
aircraft fuselage. 


NOTE 


On some aircraft there is no ro 
vision for jettisoning the air stair 
door. 


d. Evacuate aircraft on final bail-out signal. 


+2 


Rodio Operator, 
The radio operator will 
Acknowledge pilot's bail-out instructions. 


Transmit distress signal and position report, 
and continue to do so until the final bail-out 
signal, 


Don an antiexzposure suit and life vest if over 
water, adjust parachute, 


Screw down the transmitter key. 


Evacuate the aircraft on final bail-out signal, 


taking code book and radio operator's flimsy 
notebook). 


Flight Mechonic or Steword, 
The flight mechanic or the steward will 
& Prepare passengers br bail-out 


Doo an antiexzposure suit and life vest if over 
water, adjust parachute. 


Control movement of passengers to main cargo 
oor. 


Bail out after all passengers have evacuated. 


OVERWATER RECOMMENDATIONS. 


Bail-our is not recommended unless visual contact 
is made with adequate surface help. If no rescue 
vessels are in the vicinity, bail-out should be used 
only as a last resort because of the extreme diffi- 
culty of getting the crew together in the water. The 
life rafts offer survival and signaling equipment, 
In any but the warmest seas, a man will survive 
only a few hours if kept afloat by means of a life 
vest alone. Wearing an anti-expsoure suit will in- 
crease this time, but this still cannot compare with 
the length of time survival is possible in a life raft. 
If bail-out is réquired of decided upon, the following 
procedure is recommended: 


a. If surface help is available, it is much easier 
for rescue crews to find and rescue 2 or 3 
men at a time in a small area than w rescue 
10 Of more men strung out in a long line in the 
water. Always head the aircraft in a direction 
to allow the crew to drift into the course and 
just abead of rescue vessel. 


If surface help is sot available, it is still im- 
portant to keep the crew as close together as 
possible in the water. Individual members can 
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aid each other, especially if some of them are 
injured, Most important of all, a group of life 
rafts is mach easier to fiod than a single indi- 
videal, This is true whether the search is from 
a surface vessel or from an aircraft. Therefore, 
inflated rafts should be jettisoned if possible. 
Theo the aircraft should be flown io as tight a 
circle as conditions will permit, bailing out 
three of four men at a time, and thea come 
around in relation to the other men of the sur- 
face vessel, before bailing out the other mem- 
bers. This will place the members as close as 
possible to the other men of che surface vessel. 


As io ditching, try to plan the bail-aut bef ae 
the last minute, The pilot must warn the crew 
as soon as bail-out is decided upon. Give three 
short rings oo the alarm bell, of warn the crew 
oo the interpbone and receive acknowledge- 
meots. 


Wheo the bail-out warning is given, crew mem- 
bers should check each ather’s equipment to 
insure chat all straps and packs are properly 
secured and adjusted. Upon receiving the bail- 
out signal, crew and passengers will leave 
with the least possible delay, through the main 
cabin door, ia accordance with the above pro- 
cedure, of as prescribed by the pilot to cope 
with che particular emergency. 


FUEL SYSTEM FAILURE. 
VAPOR LOCK. 


Vapor lock can cause malfunction of the fuel system 
when the fuel boils or when the fuel is supersaturated 
with air. The usual indications start with regular and 
rapid engine surging at high frequency, usually fol- 
lowed by an irregular surge of greater magnitude with 
extreme fuel pressure fluctuation. Vapor lock can be 
corrected by retarding the throttle and placing the 
fuel booster pump ON. 


ELECTRICAL POWER SYSTEM FAILURE. 
GENERATORS. 


(See figure 3-10, Malfunctions of Multi-Generator D-¢ 
Electrical Systems.) 


If there is co indication on me ammeter, but the other 
indicates a sormal reading, make the following check. 


If the switch for the malfunctioning generatar is ON, 
turn it OFF and see whether the reading of the other 
ammeter increases. If it does, the trouble may be 
attributed to the instrument and the generatar may be 
turned on again. 


Section Ill 


Oo aircraft with the priority bus system installed, if 
the bus priority relay disconnects the No, 2 bus 
system for any reason, the remainiog generate will 
automatically supply power to the failed bus. 


HYDRAULIC POWER SYSTEM FAILURE. 


Failure of the normal hydraulic system will usually 
be indicated by the loss of both system pressure and 
of fluid in the sight gage on the hydraulic control 


panel. 


NOTE 


During flight wheo hydraulic units 
are being operated, the movement of 
fluid within the reservoir may draw 
the fluid from the level sight gage; 
however, when so hydraulic unites 
are being operated, the fluid level 
in the sight gage will rise. 


In the event of system failure place the controls of 
all hydraulically operated units in the OF F positions. 


NOTE 


The hydraulic fluid reserve of 3 
quarts does not show on the sight 


gage. 
COWL FLAP EMERGENCY OPERATION, 


if a loss of hydraulic pressure occurs and it is 
necessary to operate the cowl flaps, turn the cowl 
flap handle to the required position, operate the 
hydraulic hand pump until the desired cowl flap 
position is obtained, and curn the cow! flap handle 
to the OF F position. 


WING FLAP EMERGENCY OPERATION, 


If a loss of bydraulic pressure occurs and it is 
necessary to operate the wing flaps, move the wing 
flap lever to the desired position, actuate the hy- 
draulic hand pump, then return flap lever to neutral. 


LANDING GEAR SYSTEM FAILURE. 
LANDING GEAR EMERGENCY EXTENSION. 
a. Star valve — OFF. 


Landing gear lever — DOWN. 


Operate the hydraulic hand pump until the 
gear is down and spring locked. Visually 
observe the gear position. 

Landing gear lever - NEUTRAL. 
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Place latch lever in POSITIVE 
LOCK position only after the gear 
is fully extended and normal pres- 
sure is indicated, since the spring 
lock action catch is locked closed 
ia the POSITIVE LOCK position. 


e, Check landing gear warning lights ~ Green 
light ON, red light OFF. 


Landing gear latch lewer — POSITIVE LOCK. 


- Check landing gear warning horn for gear 
down and locked indication by retarding « 
throttle, 


LANDING GEAR HYDRAULIC LINE FAILURE. 


In the event of a complete line failure, the gear can 
be snapped down so that the latches will engage. 
Return the landing gear lever to NEUTRAL as soon 
as it is certain that the safety latches have engaged, 
80 as to conserve all the fluid and pressure possible 
for wing flap and brake operation, If the above con- 
dition exists, the green landing gear warning light 
will go on when the lever is returned to NEUTRAL, 
but the pressure shown on the landing gear system 
Pressure gage may fall rapidly to zero. 


LANDING GEAR SAFETY LATCH FAILURE. 


The aircraft may be safely landed whether or not the 
landing gear safety latches are engaged, providing 
the landing gear is fully down, the hydraulic system 
pressure is 850 to 900 psi, and the landing gear lever 
is in the DOWN position. Pressure in the landing 
gear actuating struts is indicated on the landing gear 
pressure gage. The horn will continue to sound and 
the red light will stay on, since the switches are 
connected to the safety latch and landing gear lever. 
Wheo landing under these conditions, the gear is 
held in the extended position by the pressure of the 
hydraulic fluid against the retracting strut pistons. 
When the brakes are applied, the resulting rotative 
force will have a tendency to cause the gear to re- 
tract, moving the pistons up in the struts and re- 
sulting in an increased pressure in the landing gear 


downlines. To eliminate the possibility of a line 
failure due to the excessive rise in pressure caused 
by the piston moving up in the strut, the brakes 
should be used only if absolutely necessary. If the 
length of the runway necessitates the use of the 
brakes, apply them as lightly as possible and, in 
any eveot, limit the pressure applied to the brakes 
so that the pressure indicated on the landing gear 
pressure gage does not exceed 1500 psi. 


LANDING WITHOUT HYDRAULIC SYSTEM 
PRESSURE. 


A landing without fluid pressure would be necessary 
only ia case of failure in the lines from the hand pump 
to the retracting struts. lo this case, the landing 
gear dowa position latches will bold the gear io 
place, and a safe landing can be made. Move the 
landing gear lever to the DOWN position co allow as 
much fluid as possible to get into the actuating strut, 
and then zoom the aircraft as required to snap down 
the gear and engage the latches. Return the cootrol 
handle to NEUTRAL. If the warning light is greeo, 
it indicates that the latches have engaged and a nor- 
mal landing can be made. 


BRAKE SYSTEM FAILURE. 


If the pressure gage reads below 600 psi and the hy- 
draulic system is connected to the operating engine, 


or if both engines are operating and the pressure 
gage reads below 600 psi, carry out the hydraulic 
braking operation with the aid of the hydraulic hand 
pump, leaving the star valve in the OFF position. 
The co-pilot should operate the hydraulic hand pump 
to supply pressure to the brakes, The pump handle 
will move each time the brakes are applied. About 
50 pounds pull should be exerted on the pump handle 
continuously until the brakes are no longer required, 
When the brakes are hand-operated in this manner, 
no pressure will show on the gage. Apply the brakes 
with one steady application. 


EMERGENCY ABBREVIATED CHECK LIST. 


Your emergency abbreviated checklists are now con- 
tained in T. O. 1C-47-CL-I1-1, -1-2, -1-3, -1-4, and -1-5. 
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Section IV 


SECTION IV 
DESCRIPTION AND OPERATION OF AUXILIARY EQUIPMENT 


TABLE OF CONTENTS 
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Heating ond Ventilating System 
Anti-lcing ond Deicing Systems 


Communication ond Associated Electronic Equipment 


Lighting Equipment 
Oxygen System 
Autopilot 

Novigetion Equipment 


Cargo Loading Equipment (C-47 and R4D Series Aircraft) 

Corgo Corrying Equipment — Exterior (C-47 and R4D Series Aircraft) 
Troop Carrying Equipment (C-47 ond R4D Series Aircraft) 

Casualty Corrying Equipment (C-47 and R4D Series Aircraft) 
Passenger Corrying Equipment (C-117 Series Aircraft) 


Auxiliery Power Plont (APP) 
Miscellaneous Equipment 


HEATING AND VENTILATING SYSTEM 


This beating and ventilating system (figure 4-1) is the 
exhaust-heated type and consists of two heat ex- 
changers, one mounted on each engine exhaust tail- 
pipe, two mixing chambers, two nacelle spill valves, a 
28-volt d-c emergency defrosting blower for windshield 
and astrodome defrosting, four 28-volt d-c critical 
temperature warning lights, two critical cempera- 
ture thermoswitches, the necessary insulated ducting, 
airscoops, outlet valves, and controls. Ram air entering 
the heat exchanger is heated by the exhaust tailpipe, 
then routed through the nacelle spill valve to the 
mixing chamber. Here the heated air is mixed with 
ram air from a scoop in the proportions necessary for 
regulating the temperature, and routed to the various 
outlets, The left heat exchanger supplies heated air to 
the main cabio outlets, the windshield and astrodome 
defroster outlets, the pilots’ handwarmer outlets, and 
the navigator’s station outlets. The right heat ex- 
changer supplies heated air to the radio operator's 


station outlets, the pilots’ footwarmer outlets, and the 
autopilot servo unit housing. The hot air low from the 
heat exchangers is continuously supplied to the beat- 
ing system when the engines are operating. Heating 
system operation is discontinued by positioning the 
nacelle spill valve controls to spill the hot air flow, 
from the left and/or right heat exchanger, overboard. 
Ventilation for hot weather operation is obtained by 
spilling the heated air overboard and permitting only 
the ram air flow from the mixing chamber airscoops 
to be routed through the system. In addition, each 
outlet location is provided with a control valve to 
regulate the flow of heated or ventilated air, as de- 
sired, Two control boxes, one located in the cockpit 
and one located at the radio operator's station, contain 
the necessary controls for regulating the temperature 
in the fuselage compartments. The two spill valves, one 
in each nacelle, are controlled from the radio oper- 
ator’s control box. A defrosting control valve at the 
navigator’s station controls the flow of air to the 
main cabin and defrosting outlets, and turns on 
the emergency defrosting blower. 
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MIXING CHAMBER CONTROL KNOBS ss dad to the windstields and astrodome for sk 
frosting. When the handle is positioned to CABIN 
HEAT, the control valve shuts off the heated air flow 


Two push-pull mixing chamber control knobs pla to the defroster outlets and routes heated air to the 


arded HOT-COLD, one located on the control box main cabin compartment. When the control handle is 


(figure 4-1) at the radio operator's station, and the moved to the EMER DEFROST-BLOWER ON posi 
other located on the control box (figwre 4-1) behind m, the emergency defrosting control valve shuts off 


the co-pilot’s seat, are used to mechanically position the cabin heat, routes the heated air flow wo the emer 


the butterfly valves in che lefe and right mixing gency defrosting blower, and automatically positions 


chambers respectively. When the knob on the cx a 28-volt d-c spring-loaded switch to rcurn ON the emer 


pilot's control box is in the HOT position, the valves bi 


gency defrosting blower motor to supply an increased 
in the right mixing chamber are positioned to shut off } stity of } 


< veated air to the pilots’ handwarmer out 


the ram air flow from the airscoop and open the hot nd to the windshields and astrodome for defrost 
air flow from the right heat exchanger t supply s moved from this positi 
respective outlets with heared air. When the knob natica etur to OFF position 
is in the COLD position, the valves are 

hut off the hor 


1 open the 


respective 


perature w 


the main instrument 


NACELLE SPILL VALVE CONTROL KNOBS 7» Figure I-11. 17, and 19, figure 1-12), and 
shove the control box at the radio operator's station 


warning lights at each station, one 
t nacelle sy c h GHT spill valve and one for the LEFT spil 
HEAT-SPILI 


uminated by thermoswitches located on 


and left spill walve assemblies (figure 4-1) 


sell to spil 


f t wated ar over w he temperatures exceed approximately ‘ 


32% 
system Op on is nor red, « f 4 The respective warning light of lights wil! 
ver Operation when cx lov lesir . = ont wi 


- ' 


en the temperature falls below these limits 
a critical temperature ning light i 


hen either control knob i the SPILL posit: DEFROSTER FANS AND SWITCHES 


} " 


the corresponding spill i opened mec 
to exhaust the heared overboard. When the k a 

: s t de d osting fans are installed, one 
1 the HEAT positior spill valve is closed, ar 


lot's seat, and the other 


anica 


mixing chamber 
ots seat, A defroster 

© m top of each fan. When the 

positioned ON, a 2&volt d-c circuir is 

start the fan motor. When the switch is 


ositioned OF F, the fan circuit is opened 


: HEATING AND VENTILATING SYSTEM 
operated defrosting contre OPERATION 


fieure 4 located at the navigator’s stati 

the flow of heated air from the lefr hear Heating (Flight or Ground 
exchanger to the windshield, astrodome, and the main , : “ne —— 5 

ndivedual air outlet control handles — Open (as 

cabin compartment, and also turns ON the emergency 
defroster blower. The control handle has the follow ing 
placarded positions: NORMAL DEFROST-BLOWER ). Mixing chamber control knobs — HOT (or as 
OFF, CABIN HEAT, and EMER DEFROST-BLOWER required for desired temperature) 
ON. When the control handle is placed in NORMAI : - = 
DEFROST-BLOWER OFF position, the control valve Nacelle spill valve control knobs — HEAT 
is positioned to shut off the heated air flow to the main Defrosting control valve handle — CABIN 
cabin and route heated air to the pilots handwarmer HEAT (if required) 


required 
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HEATING AND VENTILATING SYSTEM - TYPICAL 


C47 AND R4D SERIES AIRCRAFT 


TMEROEINCY DETROST 
BLOWER SWITCH 


Y///) ENGINE EXHAUST 


—_—_—— ss FLECTRICAL ACTUATION 


—— — MECHANICAL ACTUATION 


Figure 4-1 
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HEATING AND VENTILATING SYSTEM 


Cll? SERIES AIRCRAFT 


= CONDITIONED are _ MECHAMICAL ACTUATION 


Figure 4-2 
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If a critical temperature warning 
illuminates, it is imperative thar ¢ 
respective nacelle spill valve be opened 
immediately to spill the heated air 
overboard. When the light goes o 
the spill valve may be closed again 
If an engine is feathered, the respec 


t 


tive spill valve should be opened to 


I 
spill the air overboard, and the respec 
tive mixing chamber control knob 
should be placed in HOT position, t 


iminate air flow through the system 


Ventilating 
Indi 
quired 
Nacelle 


Mix I cor 1 knobs 


sired venulation 


Defrosting 
HEAT 


Windshield ond Astrodome Defrosting 


Normal Operation) 
Navigator's st CLOSED 


Mixing chamber con 


tor’s station HOT 
HEAT 
NORMAIL 


Left nacelle spill valve contro 


Defrosting control valve hand 


DEFROST-BLOWER OFF 


Note 


at is not available during de 


frosting operation. The mixing cham 

ber control knob at the co-pilot’s sta 

tion may be positioned to HOT to fur 

nish heat to the cockpit and the radio 
j 


operator's station, as desired, during 


detrosting operation 


Windshield and Astrodome Defrosting 
(Emergency Operation) 


Navigator's station heat outler — CLOSED 


Mixing chamber control knob at radio oper- 
ator’s station — HOT 


Left nacelle spill valve control knob — HEAT 


Defrosting control valve handle — EMER DE- 
FROST-BLOWER ON. 


Section (V 


CARGO SPACE HEATER 


A gasoline heater, with « rated output of 200,000 
BTU per bour is installed in the aft end of the cargo 
compartment. It is a fuel injection type heater. 
For operation the heater requires gasoline, from the 
regular fuel system, under pressure, electric current 
for igaition, and a flow of combustion and ventilating 


air A control panel is mounted on the heater. 


HEATER OPERATION: 


Turn on inverter at the power systems junction 


box. 
Put manual beater valve in the OPEN position 
Tura the beater switch ON 


4. Use maoual heat control to obtain the required 


cabin temperature 


HEATER OPERATION FOR VENTILATION 
itch OFF 


OPEN position 
when the 


position, 


NOTE 


To shut off all airflow put the 
manual heater valve in the CLOSED 
position and the manual heat con- 


trol in the HOT position. 


HEATING AND VENTILATING SYSTEM 
(C-117 SERIES AIRCRAFT). 


The heating and ventilating system (figure 4-2) is the 
exhaust-heated type and consists of two heat exchang 
ers, one mounted on each engine exhaust tailpipe, one 
mixing chamber, two nacelle spill valves, a 28-volt d-c 
ground defroster blower for windshield defrosting, 
two 28-volt d-c critical temperature warning lights, 
two critical temperature thermoswitches, the neces- 
sary insulated ducting, airscoops, outlet valves and con- 
trols. Ram air entering the heat exchangers is heated 
by the exhaust tailpipe, then routed through the 
nacelle spill valves to the mixing chamber. Here the 
heated air is mixed with ram air from a scoop in 
the proportions necessary for regulating the tempera- 
ture in the main cabin and lavatory. A bypass duct is 
connected to the ducting from the right heat exchanger 
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to route the heated air through a bypass valve to the 


cockpit for the pilots tootwarmer outlets, and the 
windshield defroster outlets. When the bypass control 
valve ts positioned to route the maximum quantity of 
heated air to the cockpit outlets, 80 per cent of the 
heated air from the right heat exchanger will bypass 
the mixing chamber and be routed to the cockpit our 
lets. The heated air from the left heat exchanger and 
» portion of the heated air from the right heat ex 
hunger (depending on the position of the bypass valve 
ntcol) is routed co the mixing chamber for distribu 
to the main cabin and lavatory outlets (figwre 4-2) 
Veotilacen tor bor weather operation is obtained by 
ling the heated air overboard and permitting only 
cold air flow through the system. The owo spill 
es, one in each nacelle, are controlled from che 
During fight, venclation for the main cabin 

is supplied by cwo ram air ducts extending along 
enther sude of the main cabin ceding, with ourlers at the 
passenger seat locations and in the lavatory, The sup 
ply of ventilating air to che main cabin is regulated by 
wntrols on the main cabin forward bulkhead, A 
sround air conditioning inlet, located on the right sic 
of the aircraft adjacent to the lavatory, provides for 
ventilation of the main cabin from an external source 
Iwo control boxes, one located in the cockpit and one 
ocated on the right forward side of the main cabia 
bulkhead, contain the necessary controls for regulating 
the temperature in the cockpit and the main cabin 
reas, An airscoop, mounted on the fuselage below the 
cockpit, is provided to admit ram air through the duct 
ing to the pilots’ footwarmer outlets for ventilation 
for mixture with the heated air flow during heating 
ystem operacion, A control is provided in the cockpit 
to regulace the air flow from the scoop. The ground 
defroster blower is energized by a control in the cock 
pit. A carbon monoxide warning system is provided to 
indicate the presence of carbon monoxide in the heat 
ing system by illuminating a warning light in the 


cock pit 


MAIN CABIN HEAT CONTROL KNOB (C-117 
SERIES AIRCRAFT). 


A main cabin heat control knob (figure 4-2), located 
on the right forward side of the main cabin bulkhead, 
is used to mechanically position the butterfly valves 


The control knob has COLD 
and HOT positions, When the knob is moved to the 


in the mixing chamber 


COLD position, the valves in the mixing chamber are 
positioned ro shut off the hort air flow and open the ram 
air flow. When the control knob is moved to the HOT 
position, the valves are positioned to shut off the ram 


air flow and open the hot air flow. Intermediate posi- 


tions of the control knob will provide a mixture of 
ram and hot air in proportion to the control knob 
setting. 
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NACELLE SPILL VALVE CONTROL KNOBS 
(C-117 SERIES AIRCRAFT). 


Two nacelle spill valve control knobs, one for the 
right nacelle spill valve and one for the left nacelle 
spill valve, are located on the control box (figure 4-2) 
behind the co-pilot’s seat. These push-pull control 
knobs placarded HEAT-DUMP are used to spill the 
heated air overboard when heating system operation is 
not desired, or during hot weather operation when a 
cold ait flow is desired, or when a critical temperature 
warning light illuminates, When either control knob 
is moved to the DUMP position, the spill valve is 
mechanically opened to exhaust the heated air over 
board. When the knob is moved to the HEAT position, 
the spill valve is closed, and the heated air is routed to 


No inter 


mediate positions are provided for the spill valves 


the mixing chamber and distribution duces 


BYPASS CONTROL KNOB (C-117 SERIES 
AIRCRAFT). 


A bypass control knob, located on the control box 
hewre 4-2) behind che co-pilot’s seat, mechanically 
regulates the bypass valve to control the proportion of 
When the control knob 


is moved to the PILOT position, the bypass valve is 


hoc air desired in the cockpit 


positioned to deliver a maximum quantity of heated 
air to the cockpit. When the knob is moved to the 
MIXING CHAMBER position, the bypass valve is 
positioned to deliver a maximum quantity of heated 
ur to the mixing chamber. Intermediate positions of 
the control knob will provide a flow of hot air in pro 


portion to the control knob setting 


COLD AIR CONTROL KNOB (C-117 SERIES 
AIRCRAFT). 


A cold air control knob, located on the control box 


(figure 4-2 


behind the co-pilot’s seat, is used to regu 
late the valve in the inlet of the cockpit airscoop 
When the control knob is in the COLD position, the 
valve is mechanically positioned to admit ram air 
through the ducting to the pilots’ foorwarmer out 
lets and windshield defroster outlets. When the knob 
is in the OFF position, the valve is positioned to shur 
off the ram air supply. Intermediate positions of the 
control knob will provide a flow of ram air in propor- 


tion to the control knob setting 


DEFROSTER HEAT CONTROL KNOB (C-117 
SERIES AIRCRAFT). 


A defroster heat control knob, located on the control 
box (figure 4-2) behind the co-pilot’s seat, controls the 
flow of hot air to the windshield for defrosting by 
positioning a valve in the outlet ducting. When the 
control knob is moved to the ON position, the valve is 
opened to route hot air to the windshield for defrost- 
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A hot z mirol ka | ted on t ontrol box 


figure 4 
MAX. DEFROST and COCKPIT and is used to posi 
1 valve in the pilots’ footwarmer outles. When 


rol knob is moved to the MAX. DEFROST 


position, the valve is mechanically closed and a greater 


behind the co-pilot’s seat, is placarde 


quantity of heated air is routed to the defroster outlets 
When the koob is moved to the COCKPIT positi 

the valve 1s Opened co supply hot air co the pilots’ foor 
warmers, Intermedia wns provide a hot air flow 


twarmers wroportion t h ontrol by 


GROUND DEFROSTER BLOWER CONTROL KNOB 
(C-117 SERIES AIRCRAFT). 


A ground defroster blower control 
located above and to the rear of the co-pilot’s seat, has 
the placarded positions GROUND BLOWER and 
FLIGHT, When the knob is moved to the GROUND 
BLOWER position, a valve in the blower duct is 
opened and a sprir oaded switch is automatically 
positioned to close a 28-volt d-c circuit in order to turn 
ON the ground defroster blower to supply air to the 
windshields for defrosting during ground operation 
When the control knob is moved to the FLIGHT posi 
tion, the blower switch automatically returns to the 
OFF position, shutting off the blower motor, and the 
valve is closed. During flight, the ground defroster 
blower control should be in the FLIGHT position 
however, during emergency defrosting conditions, the 


GROUND BLOWER position may be used to supply 


an increased quantity of heated air to the windshields 


CRITICAL TEMPERATURE WARNING LIGHTS 
(C-117 SERIES AIRCRAFT). 


The two 28-volt d-c critical temperature warning lights, 
placarded RIGHT and LEFT, are located on the main 
instrument panel (17, figure 1-11). The warning lights 
are illuminated by thermoswitches located in the right 
and left spill valve assemblies (figwre 4-2) when tem- 
peratures exceed approximately 232°C (450°F). The 
respective warning light or lights will go out when the 
temperature falls below chese limits. 


CARBON MONOXIDE WARNING LIGHT AND 
RESET BUTTON (C-117 SERIES AIRCRAFT). 


A 28-volt d-c carbon monoxide warning light, installed 
on the main instrument panel (30, figure 1-11), is con- 
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a cabin bi assembly samples 


om the heat exchangers, and, if concentra 


ns of me than 0.005 to 0.007 per cent of carbon 
onoxide are detected, a bimetal clement switch is 


tivated and in turn illuminates the carbon monoxide 


arning light. The 28-vole d-c reset button, located 
mediately lefe of the carbon monoxide warning 


smghe (31, figure I-tt), is used to check the warnir 


DEFROSTER FANS AND SWITCHES (C-117 
SERIES AIRCRAFT). 


2e-vole d-c defrosting faus are installed, one 

and aft of the pilot's seat, and the other 
abowe and aft of the co-pilot's seat. A 28-volt d-<« 
ON-OFF switch is located on top of cach fan. When 
the switch is positioned to ON, a 28&-vole d-c circuit 
is closed to start the fan motor. When the switch is 
positioned to OFF, the fan circuit is opened. 
CABIN COLD AIR VENTILATION SYSTEM 
C-117 SERIES AIRCRAFT). 


Additional ventilation for the main cabin is supplied 


y two ram airscoops, one located on either side of the 


selage. The ram air from the scoops is ducted along 
either side of the main cabin interior to the adjustable 
swivel-type outlets at each passenger seat location and 
m the lavatory. Controls for regulating the ram air 
flow through the system are located on the main cabin 


forward bulkhead 


Cobin Cold Air Control Knobs 


Two cabin cold air control knobs, with OPENED and 
CLOSED positions, are located on the main cabin 
forward bulkhead, one on either side. When the con- 
trol knobs are in the OPENED position, the inlet 
valve in each cabin cold air duct is mechanically 
opened to admit cam air to the main cabin. When the 
control knobs are in the CLOSED position, the inlet 
alves are closed to shut off the cold air supply 


HEATING AND VENTILATING SYSTEM 
OPERATION (C-117 SERIES AIRCRAFT). 
Heoting (Flight or Ground) 
Nacelle spill valve control knobs — HEAT. 
Mixing chamber control knob — HOT. 
Cold air control knob — OFF. 


Bypass control knob — PILOT (or as desired). 


Hor air control knob — COCKPIT. 
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$ CAUTION } 

L pemnrenccccced 

If a critical temperature warning light 
illuminates, it is imperative that che 
respective nacelle spill valve be opened 
immediately to spill the heated air 
overboard, When the light goes our 
the spill valve may be closed again 
If an engine is feathered, the respec 
tive nacelle spill valve should be 
opened to spill the air overboard, and 
the mixing chamber control knob 
should be placed in the HOT position 
to eliminate air flow through the 


system 
Ventilating 
Nacelle spill valve control knobs DUMP 
Cold air control knob — ON 
COLD 
MIXING CHAMBER 
COCKPIT 
OPENED 


4. Main cabin heat control knob 
|. Bypass control knob 
5. Hot air control knob 

Cabin cold air control knobs 


Main cabin individual cold air outlet 


desired 


ndshield Defrosting (Normal Operation 

1. RH nacelle spill valve control knob HEAT 
2. Cold air control knob — OFT 

4. Bypass control knob — PILOT 


Defroster heat control knob ON 


Hot air control knob MAX. DEFROST (if 
required) 


Ground defroster blower control knob — 


FLIGHT 
Windshield Defrosting (Emergency Operation) 
1. RH nacelle spill valve control knob — HEAT 
2. Cold air control knob — OFF 
Bypass control knob — PILOT 
Defroster heat control knob — ON 
Hot air control knob — MAX. DEFROST 
Ground defroster blower control knob — 
GROUND BLOWER 
CARBON MONOXIDE INDICATION (C-117 
SERIES AIRCRAFT). 


If the carbon monoxide warning light illuminates, 
check for presence of carbon monoxide as follows: 


1. Flight crew — Don oxygen masks and place 
diluter lever at 10006 OXYGEN. 


48 


bon ne 


of 4 seconds 


Place the right nacelle 


in the HEAT position 


Place the left nacelle spill valve 


n the DUMP position 


Wait a few seconds for the signal assembly two 
indicate. If the red light illuminates, cart 


monoxide is in the right heat exchanger 


Reverse the positions of the nucelle spill valve 
control knobs and test the left heat exchanger 


in the same manner 


Place the nacelle spill valve control knob for 
the faulty heat exchanger in the DUMP posi 


con 


Place the main cabin heat control knob in 


COLD position to v« nrilate 


ANTI-ICING AND DEICING SYSTEMS 


PROPELLER DEICING SYSTEM 


The propeller deicing system utilizes isopropyl alco 
hol supplied from a 4 US gallon supply tank located 
behind the pilot's sear, The system includes a pump 
mounted on a 28-vole d-c motor, a filter, a shutoff valve, 
a slinger ring on each propeller hub, and the necessary 
piping. A switch and cheostat is located in the cockpit 
to energize the pump motor circuit and control the 
speed of the pump motor, The fluid is pumped from 
the supply tank through the shutoff valve and filcer 
into the slinger rings. Distributor lines from the rings 
supply each blade, For fluid specification and filler 
point location, see figure 1-30. 


Propeller Deicer Switch. 


An ON-OFF propeller deicer switch is mounted on 
the electrical control panel (12, figure 1-13, 10, 
and §, figure 1-14). When the propeller deicer 
switch is in the ON position, a 28-vole d-c circuit 
is completed to the propeller deicer rheostat. The 
OFF position opens the circuit to the rheostat. 


Propeller Deicer Kheostot. 


A propeller deicer rheostat, located to the right of and 
behind the pilot's seat (13, figure 1-6 and 14, figure 
1-8), completes a 28-volt d-c circuit co the pump motor 
and controls the speed of the motor. When the rheo- 
stat is in the ON position, the pump motor is ener- 
gized, provided the propeller deicer switch is in the 
ON position. When the rheosrat is in the full clock- 
wise position, fluid will flow at the minimum rate 
(approximately 14 gallon per hour). When the rheostat 
is turned COUNTERCLOCKWISE from the full clock- 
wise position, the fluid flow gradually increases until 
a maximum flow (approximately 3 gallons per hour) 
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hed when the cheostar is in tt ully counter 
clockwise position, If the cheostat is turned counter 
clockwise beyond the maximum flow position, the 


pump motor will be turned OFF 


NOTE 


On some aircraft the rheostat is 


reversed. 


Propeller Deicer Valve Hondle, 


A propeller de-icer valve handle, located behind the 


pilot’s seat and below the deicing fluid supply tank 


mechanically positions the shutoff valve that controls 
icicing fluid flow to the propellers. The handle has 
unmarked OPEN and CLOSE positions. When the 
Jeicer valve is moved to the OPEN position (aligned 
vith supply line), the shutoff valve is mechanically 
opened to supply deicing fluid to the propellers 
Moving the deicer valve handle to the CLOSE post 


tion (at right angle to the supply line), closes the 


shutoff valve, stopping fluid flow through the sysren 
Propeller Deicer System Operation 


1 To start, pre Her deicer 


(aligned with supply line) 
g j 
Propeller detcer 


Propeller 


quired) 


To stop, propelle 


Propeller deicer, switch OFt 


Propeller deicer valve hanc le—CLOSE (right 


angle with supply line) 


CARBURETOR DEICING SYSTEM 


The carburetor deicing system furnishes alcohol to 
the carburetor air intake throat for the removal of ice 
The carburetor deicing system and the windshield 
de-icing system utilize a common supply tank with a 
capacity of 11.5 US gallons. The supply tank is located 
under the right wing fillet, with the filler neck extend 
ing through the fillet. On some aircraft, a filler neck is 
also located behind the co-pilot’s seat to replenish 
the carburetor and windshield alcohol supply during 
flight, if required. The system includes a pump 
mounted on a 28-volt d-c motor, a filter, and a relief 
valve co allow excess fluid co flow back into the tank 
in the event of excessive pressure. Operation of the 
pump motor is controlled by a switch located in the 
cockpit. A control valve is also provided in the cockpit 
to shut off che alcohol supply when carburetor de-icing 
is not required. With continuous operation, the fluid 
output of the pump is approximately 8 gallons per 
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t ie For fluid specification and filler pomts 


figure 1-30. 


Carburetor and Windshield Deicer Switch 


The carburetor deicer switch, located on the elec- 
trical control pane! (13, figure 1-13 and 8, figure 
1-14), bas ON and OFF positions. When the switch 
is placed ON, a 28-vole d-e circuit is closed to ener- 
gize the pump motor to supply alcohol to the carbu- 
retors under pressure for continuous operation, pro- 
In the OFF 
position, the circuit is opened to discontinue system 


vided the control valve handle is ON. 


operation, On some aircratt a }-position 28-volt d-c 
windshield deicing switch (13, figure 1-13 and 23, 
figure 1-14) is located on the electrical control panel, 
When the switch is placed ON, the circuit is closed 
to energize the pump motor to supply alcohol to the 
windshield under pressure for continuous operation, 
provided the control valve handle is turned ON 
When the switch is placed in the MOM (spring-loaded) 
position, momentary operation of the system is pro- 
vided for occasions when it is desired to operate the 
system only during short intervals. In the OFF 
position, the circuit is opened to discontinue system 


operation. 


Carburetor Deicing Contro! Valve Handle 


The carburetor deiciog control valve handle, located 
to the might of and above the co-pilot’s seat (6, figure 
1-7), controls the supply of alcohol from the supply 
tank to the carburetors, The handle is turned ON to 
supply alcohol for operation of the carburetor deicing 
system, provided the carburetor deicer switch is ON 
The handle is turned OFF to shut off the fluid supply 


to the carburetors 


CARBURETOR DEICER SYSTEM 
AIRCRAFT). 


(R4D SERIES 


The carburetor deicing system utilizes a 28-volt d-c 
pump motor to supply alcohol to the carburetor air 
intake throat for the removal of ice. The 11 US. gallon 
supply tank is located in the right forward baggage 
compartment. A shutoff valve is located immediately 
below the supply tank. Operation of the pump motor 
is controlled by a switch located in the cockpit. The 


fluid output of the pump for continuous operation is 


approximately 8 gallons per hour. For fhuid specifica- 
tion and filler points, see figure 1-30. 


Carburetor Deicer Switch (R4D Series Aircraft) 


The carburetor deicer switch, located on the electrical 
control panel (8, figure 1-14), has ON, MOM, and OFF 
positions, When the switch is placed ON, a 28-volt d-c 
circuit is closed to energize the pump motor and supply 
alcohol to the carburetors under pressure for continu- 
ous operation, provided the shutoff valve below the 
supply tank is opened. When the switch is placed in 


+9 
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the MOM (spring-loaded) position, momentary opera 
tion for short intervals is provided. In the OFF posi 
tion, the circuit is opened to shut off the pump motor 


WINDSHIELD DEICING SYSTEM 


The windshield deicing system is designed to furnish 
slcohol to the outside of the windshields to remove ice 
The system utilizes the same supply tank and pump 
motor as the carburetor deicing system (see the para- 
graph on Carburetor Deiciag System, this section) 
The alcohol sprayed on the front windshields can be 
used in conjunction with the windshield wipers. The 
pump is controlled by a switch in the cockpit, and the 
rate of alcohol flow to the windshields is controlled by 
» needle valve control located in the cockpit, A con 
trol valve is also provided to shut off the fluid supply 
when system operation is not necessary, For fluid 
specihcation and filler point location, see figure 1-30. 


Windshield Deicing Control Valve Handles 


Two windshield deicing control valve handles, one 
locuted to the left of the piloc’s seat and one located 
to the right of the co-pilot’s seat (10, figure 1-6 and 12, 
figure 1-7), control the supply of alcohol from the 
supply tank to the windshields. The handle is turned 
ON to supply alcohol for operation of the windshield 
deicing system, provided the windshield deicer switch 
is ON. The handle is turned OFF to shut off the fluid 


supply to the windshields 


Windshield Alcohol Speed Control Knob 


The windshield alcohol speed control knob, located 
in the vee of the windshield above the main instru- 
ment panel, controls che quantity of fluid flow to the 
windshields. When the knob is turned counterclock- 
wise, the opening becomes wider for the passage of 
more fluid in proportion to the knob setting and, when 
the knob is turned clockwise, the opening becomes 


smaller to reduce the fluid flow. 


Windshield Deicing Hand Pump Handle 
(Some Aircraft), 


A windshield deicing hand pump handle is located 
forward and to the right of the co-pilot's station 
Operation of the pump handle forces alcohol through 
the perforated tubing that outlines the frames on the 
side windshields and the sliding window panels 


WINDSHIELD DEICING SYSTEM 
AIRCRAFT). 


The windshield deicing system furnishes alcohol to 
the outside of the windshields from a 6.5 US. gallon 
supply tank, located in the right forward baggage com- 
partment (11, figure 1-30). This system contains two 
units with the same source of supply. The first unit 
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sprays alcohol by means of a hand pump onto the right 
and left windshields and both sliding window panels; 
the second unit sprays alcohol by means of a 28-volt 
d-c motor driven pump onto the front windshields, 
and can be used in conjunction with the windshield 
wipers. The pump motor is controlled by a switch, 
and the alcohol rate of flow is controlled by a needle 
valve, both located in the cockpit. A control valve is 
\lso provided to shut off the fluid when system opera 
on is Mot necessary. For fluid specification and filler 
point location, see figure 1-30. 


Windshield Deicing Hand Pump Handle (R4D 
Series Aircraft). 


The windshield deicing hand pump handle is located 
forward and to the right of the co-pilot's station (29, 
figure 1-9). Operation of the pump handle forces 
ilcohol through the perforated tubing that outlines che 
frames on the side windshields and the sliding window 
panels 


Windshield Deicing Switch (R4D 
Series Aircraft) 


The 3-position, 28-volt d-c windshield deicing switch 
is located on the electrical control panel (23, figure 
I-14). When the switch is placed ON, the circuit is 
closed to energize the 28-volt d-c pump motor and 
spray alcohol on the frone windshields. When the 
switch is placed in the MOM (spring-loaded) position, 
momentary operation of the system for short intervals 
is provided. In the OFF position, the circuit is opened 
to discontinue system operation 


Windshield Deicing Control Valve Handles (Rap 
Series Aircraft) 


Iwo windshield deicing control valve handles, one 
located to the left of the pilot's seat and one located 
to the right of the co-pilot’s seat (15, figure 1-8 and 
22, figure 1-9), control the supply of alcohol from the 
hand pump to the right and left windshields and both 
sliding window panels, When the handle is turned on, 
the supply line is opened; when the handle is turned 
OFF, the supply to the side windshields is shut off 


Windshield Alcohol Speed Control Knob (R4D 
Series Aircraft). 


The windshield alcohol speed control knob, located 
in the vee of the windshield above the main instrument 
panel, controls the quantity of fluid flow to the front 
windshields. When the knob is turned clockwise, the 
opening becomes wider for the passage of more fluid 
im proportion to the knob setting, and, when the knob 
is turned counterclockwise, the opening becomes 
smaller to reduce the fluid flow. 


WING AND EMPENNAGE DEICING SYSTEm. 


A wing and empennage deicing system is installed on 
the aircraft for the purpose of removing ice after it 
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WING AND EMPENNAGE DE-ICING SYSTEM 


Figure 4-3 
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formed deicing boots are installed on the 
g edge of each wing, cach horizontal stabilizer 
n the vertical shilizer. Air pressure, supplied 
the pressure ports of the two engine-cdriven 


cuum pumps (one on cach engine), flows throug! 
two oil separators (to separace the of! from the air) 
wo check valves, an air iileter, and through a distributor 
to alternately expand and concract the tubes in 

ring boots (fiewre 4 One complete de-icing 

is completed every 40 seconds, Fach cycle con 
five & ond pressurizing periods, The first 

sit inflates the center tubes on the right and 
thoard de-icer boo. Second period: the upper 
lower tubes on the right and left outhoard boots 


inflated. Third period: the center tubes in the 
ghe and left inboard boots are inflated. Fourth period 
and lower tubes in the right and left inboard 

are inflated, Fifth period: both tubes in each 
three stabilizer boots are inflated. This pulsing 
cracks ice formations on the boots, and the air 
blows the ice off. The distributor valve is con 

a 28-vole dc motor which opens or closes 

wt in the distributor valy nit. Operation of 
electric motor is controlled from the cockpit. A 
pressure relief valve in the air filter regulates the pres 


| 


sure in the system. A gage located in the cockpit is 


mected to line from the air filter and indicates 


Wing ond Empennage Deicing System Control Handle 


A wing and empennage deicing system control handle 

hiyure 1-9), located on the bulkhead afc of the 
co-pilot’s station, has ON and OFF placarded positions 
The contro! handle mechanically turns an arm, con- 
nected at cither end to a cable, to start or stop the 
distributor valve motor, and positions the overboard 
ports in the distributor valve as required. 


Wing and Empennage Deicing System Pressure 
Gage. 


A direct-reading wing and empennage deicing system 
pressure gage mounted on the main instrument panel 
(23, figure I-11, 27, amd 26, figure 1-12) indicates 
system operating pressure. 


WING AND EMPENNAGE DEICING SYSTEM 
OPERATION. 


NOTE 


For best results, wait until at least 
\% inch of ice hae formed before start- 
ing the deicing system. If ice is too 
thin, it will crack in smal! patterns 
and will sot have enough weight and 
body to be blown off by the slip- 
stream. 


system by 


to the ON position 


Observe the pulsat 


proper operation 


When the » is « rating, the 
gage will not give a constant record 
ing of 8 psi because of the 

ation «of air pressure, however 
should reach & psi at the 

each inflation io 

inflate the 


~wOt 


PITOT STATIC TUBE HEATERS 


The two pitot static tubes (21, figure Il we 


equipped with a 28&-volt d-c integral heater which 


prevents ice from forming on the thes. The hearers 


are operated by means of switches located ia the 


cockpit 


Pitot Heater Switches, 


The pitot heater units are contro by two switches, 


located on the electrical control 


pancl, one for the 
FWD. pitot tube ant one for the AFT pitor cabe (10, 
Whea cither 


switch is positioned ON, the 2&-wolt d-c circuit is 


11, figure 1-14, amd 21, 22, figure 1-14) 


closed to operate the electrical heaters ia the pitot 
tubes. In the OFF position, the circuit is opened to 
liscontinue heater operation 


COMMUNICATION AND ASSOCIATED 
ELECTRONIC EQUIPMENT. 


(See figure 4-4.) 


The following equipment is typical for all C-47,C-117 
aod RAD series aircraft. Each aircraft must be check- 
ed to determine the exact radio equipment installed 


RADIO SELECTOR SWITCH. 


A radio power selector switch (2, figure 1-7), is 
mounted on the pilot’s radio control panel, and 
selects the VHF, the UHF, or the HF liaison trans- 
mitter, Only one transmitter operates at a time. 


VHF COMMAND TRANSMITTER RECEIVER 
(AN/ARC-3), 


The VHF transmitter-receiver is cootrolled from the 
pilot's control panel and receives its power from the 
28-volt d-c Radio Junction Box Bus No. 1. The 
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VHF COmmAND 


UMP COmmANO 


The following list is typical fer off C-47, C-117, end &-4D 
series oircratt. Eoch aircrof must be checked te deter 
mine the exact redie equipment instolled 


an aRc.a7 


WP LIAISON 


an ance 
or 
scr-287 


oc.45) 


OMNI RANGE AND 
INSTRUMENT APPROACH 


a 


AM ARM la 


AND AN ARNO 


AMD GLIDE 


SHORT-RANGE, TWO-WAY 
VOICE AwO CODE 
COMMUNICATION 


LONG-RANGE, TWO.wAY 
VOICE amo Cooe 
COmmuMic A ThOw 


PILOT AND 
CO.PILOT 


aadio 
OPERATOR 


PILOT'S RADIO 
CONTROL PAWEL 


PILOTS’ RADIO CONTROL 
PAMEL AND RADIO OPERA. 


QS) CONTROL PANEL _} 


RADIO OPERATOR'S 
STATION 


OMMI-RANGE LOCALIZER 
TH INDICATION 


———+ 


LOCALIZER ano 
GLIDE PaTH 


C10) And 


wreernone 


INDICATES GLIDE ANGLE 
FOR LANDING AMO LATERAL 
ALIGHMENT WITH RUNWAY 


INTERCAEW 
COmmUMICA TION 


PILOT 


LIne OF SIGH 
TeOminAL 
ants 


PILOT AND 
Cco-PLLOT 


PILOT ANO 
co.PnuoT 


ALL C 
wtweees 


WITHIN THE 
amcearT 


PILOT'S STATION 


PILOTS: RADIO 
CONTROL PANEL 


ABOVE THE LEFT 
fvLectaic 
CONTROL PAWEL 


COMTROL PANEL 
iw Eacn ce 
MEMBER'S STATION 


AUTOMATIC RADIO COMPASS 


MANUAL BADIO COMPASS 


AM ARN (uaus) 


AM ARMET 


anameell 


RECEPTION OF VOICE OF 
CODE COmmUMIC ATION 
POSITION FINDING HOmING 


PILOT, CO.PILOT 
wAVIGATOR 


20 TO 200 
wiles 


PILOT'S RADIO CONTROL 
PAWEL AnD 
MAVIGATOR'S STATION 


+ 


#010 Low 
ALTIMETER 


ABSOLUTE ALTITUOE 
6 TO 4000 FErT 


ain 
Om WATER 


MARKER BEACON 


RC- 1934 OF 
oc-1333-6 


RECEIVES LOCATION 
MARKER SIGHAL Ow 
MAVIGATIONAL BE Am 


2. 


an aRn ll 


AID TO MAVIGATION 


PILOT AND 
CO-PILOT 


over 
STATION 


IME OF SIGH 
tos MILES 
Ma Kinin 


PILOT AND 
co-PILOT 


er Om sir 


AM/APKAIS 
AM/APKS 
sca eves 


PROVISIONS OWL Y 
IDENTIFICATION 


EMERGENCY 
TRANSMITTER 


an/caT. 


DIRECTION 
FINDER 


an/aRa2t 


} 


EEE 


EMERGENCY SE4 RESCUE 


PILOT OR 
co-rPiLoT 


Liwe oF 
nent 


Lint oF 
SiGMT 


ABSOLUTE ALTITUDE 
6 TO 20000 Fr 


UMP DIRECTION 
FINDER 


HOMING 
ADAPTOR 


An agmaet 


LORAN™ 
MAVIGATION 


AN APH® 


An aRc-45 


PILOT 
VHF HOMING DEVICE CO-PILOT 


RADIO OPERATOR 


*LORAM™ MAVIGATIONAL 
EQUIPMENT 


vue 
COMMAND Fm 


SHORT RANGE. TWO way 
VOICE COmmUNIC ATION 
MOmING 


AIRCRAFT 
TO TERRA 
Of WATER 


PILOT 
CO-PILOT 


LIME OF 
SIGHT 


MAVIGATOR 


PILOT. CO 
PILOT 
MAVIGATOR 


MAIN INSTRUMENT 
PAWEL 


WMOICATO® LIGHT In 
COCKPIT VINBLE TO 
PILOT AND CO-PILOT 


PILOT'S RADIO 
CONTROL PaweL 


PILOT'S RADIO 
CONTROL PANEL 


STRAPPED Ow APT 
in CABIN DOOR 
OR MAVIGATOR'S 


MAIN INSTRU 
MENT PAWEL 


RADIO OPERATOR'S 
STATION 


PILOT'S OVERHEAD 
@AD1O CONTROL 
PANEL 


PILOT’S OVERHEAD 
RADIO CONTROL 
PANEL 


PILOT'S OVERHEAD RADIO 
COMT ROL WEL 
MAVIGATOR'S STATION 
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equipment is line-of-sight VHF and is used for 2-way 
voice communication, air-to-air o air-to-ground, The 
set is turned oo by placing the VHF 2-position ON- 
OFF switch ia the ON position. To tura the equip- 
meat off, place the switch in the OFF position. 


UHF COMMAND TRANSMITTER-RECEIVER 
(AN/ARC-27). 


The UHF transmitter-receiver is controlled from the 
pilot's radio panel, and receives its power from the 
28-volt dec Radio Junction Box Bus No. 2. The 
transmitter-receiver has been designed to provide 
radio telephone communication in the frequency range 
of 225.0 to 399.9 megacycles between aircraft and 
ground of between aircraft. The transmitter may be 
tone modulated (A2) at 1020 cycles per second for 
emergency or direction-finding purposes, The trans- 
mitter-receiver provides 1750 frequency channels ia 
this range and provision has been made for the 
pilot's remote selection of any of the 18 of 20 preset 
frequencies of operation of a guard frequency. On 
some installations, a quick manual tuner is installed 
on the radio panel. On these airplanes, the pilot is 
able to select any one of the available 1750 frequency 
channels which ioclude 18 of 20 preset ones and 
guard, Transmission and reception are line-of-sight 
oo the same frequency and antenna. To turn the 
equipment on, rotate the function switch clockwise 
from the off position, To curn the equipment OFF, 
rotate the function switch counterclockwise to OFF. 


@ To preclude damage to the equipment, 
allow at least one mioute for the set 
to warm up before operating. 


@pdo not rotate the channel selector 
while the tuning cycle is in progress. 


HF LIAISON TRANSMITTER AND RECEIVER, 
(AN/ARC-8 of SCR-287), 


The HF liaison transmitter and receiver are controlled 
from the radio operator's station (1, and 5, figure 
4-7) and are operated by power from the 28-volt d-c 
Radio Junction Box Bus No. 1. The HF liaison set 
provides long-range 2-way code and voice communi- 
cation. A key for the operation of CW (3, figure 4-7) 
is mounted on the radio operator's table. To turn on 
the transmitter, place the radio power selector switch 
in the LIAISON position and rotate the emission 
selector switch clockwise to VOICE, CW, or MCW as 
required. To turn off the transmitter, place the 
emission selector switch in the OFF position. To 
turn on the receiver, place the radio power selector 
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switch in the LIAISON position and move the function 
selector switch either to MVC or AVC, as desired. 
To curn off the receiver, place the function selector 
switch in he OFF position. 


INTERPHONE SYSTEM. 


Multiple interphooe control panels are located in the 
flight compartment, adjacent to cach crew member's 
station; headsets and hand microphones are also pro- 
vided. These are operated from the interphone control 
panels (figure 4-6) at each crew member's station 
The interphone equipment provides communication 
facilities between all crew members and enables the 
the flight compartment crew members to use the VHF 
command set, VHF Mavigation set, the liaison set, 
the automatic mdio compass, and the marker beacon, 
The power source is the 28-volt de Radio Junction 
Boz Bus No. 2. To turn on the interphone equipment, 
turn on the aircraft power supply and see that the 
radio power circuit breaker in the main junction box 
and the three circuit breakers on the radio circuit 
breaker panel (figure 1-20) are in the ON position, 
To turn off the interphone equipment on the ground, 
tura off the aircraft power supply. In an emergency, 
to tura off the iaterphone in flight, open the circuit 
breakers, 


INTERPHONE SYSTEM (SOME AIRCRAFT). 


The interphone system provides a means of communi- 
cation between crew members and also permit crew 
participation in radio operations. Five interphone 
control panels are provided, one for each crew wem- 
ber and one at the rear of the main cabin compart- 
ment. The pilot and co-pilot are each provided with 
a mixer control box and a filter control, which make 
it possible to monitor all radio sets, of isolate as 
desired. Selection at the navigatoc's station inter- 
phone control panel and radio operator's station 
interphone panel differs in that the radio operator 
cannot select the VHF navigation radio and the 
Navigator cannot select the liaison radio. Selection 
at the rear cabin compartment interphone control 
panel is the same as at the radio operator's station 
with the exception that, in the LIAISON position 
only reception is possible. 


The MIXED SIGNALS COMM position, on the pilot's 
and co-pilot's interphone control panels, permits HF, 
VHF, or UHF transmission and reception, depending 
on the position of the microphone selector switch and 
the audio switches on the interphone control panel. 


The radio power switch must be set to correspond. 
The power source is the 28-volt d-c Radio Junction 
Box Bus No. 2. To turn on the interphone equipment, 
turn on the aircraft power supply and see that the 
radio power circuit breaker in the main junction box 
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and che three circuit breakers on the radio circuit 
breaker panel (figure 1-20) are in the ON position. 
To turn off the interphone equipment on the ground, 
turn off the aircraft power supply. In an emergency, 
to turn off the interphone equipment in flight, pull 


the circuit breakers. 


RADIO LOW ALTIMETER (AN/APN-1), 


This equipment is controlled from the pilots’ com 
partment. Power for operation is supplied from the 
28-volt d-c bus. The function of the equipment is 
to provide a positive altitude reading of the aircraft 
above the existing terrain of the surface of the water, 
The equipment’s range is from 0 to 4000 feet. An 
altitude limit switch located below the igaition 
switches in the vee of the windshield, presets the 
desired altitude to be maintained. A radio altimeter 
(35, figure 1-12) provides positive measurement of 
altitude Three indicator lights (36, figure 1-12) 


function as follows 


RED Indicates flight below the preset altitude, 


AMBER — Indicates flight at the preset alcicude. 
GREEN Indicates flight above the preset altitude 


To warn on the equipment, rotate the switch, incorpo- 
rated on the radio altitude indicator, clockwise to 
ON. To turn the equipment off, rotate the switch on 
the radio altitude indicator to the OF F position 


Do not rely on your SCR-718, AN 
APN-21, of AN/APN-22 equipment to 
provide terrain clearance when flying 
over areas covered by a large depth 
of snow and ice. 


RADAR ALTIMETER SYSTEM (LOW-RANGE, 
AN/APN-22). 


The AN/APN-22 radar altimeter system is a micro- 
wave altimeter, and receives power from the 28-volr 
DC No. | radio bus and 115 volt AC power from No. 1 
radio bus. The system measures the terrain clearance 
of the aircraft through a wansmitted and received 
frequency — modulated microwave carrier. The 
system is reliable from 0 to 10,000 feet over land and 
from 0 to 20,000 feet over water. The indication 
accuracy is + 2 feet from 0 to 40 feet, and + § per- 
cent of the indicated altitude from 40 to 20,000 
feet. The system ON-LIMIT control switch is located 
on the height indicator. ON turns on the power for 
the system. LIMIT sets the bug pointer at the de- 
sired. altitude. Indication that the aircrafe is above 
the set altitude is obtained by comparing the in- 
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ficator pointer with the bug pointer, or by observing 
illumination of a red light on the face of the indicator. 
The indicator pointer will go behind a mask on the 
indicator if the system is inoperative or a dropout 
altitude is reached. The dropout altitude is the 
altitude when the return signal is too weak to operate 
the system. The signal will be too weak above 
10,000 feet over land and above 20,000 feet over 
water, or in banks of GO degrees or more, aod climbs 


and dives of 70 degrees of more. 


ARNING | 


AN/APN-22 


equipment to provide terrain clear- 


De not rely on your 


ance when flying over areas covered 
by a large depth of snow and ice 


IFF/SIF EQUIPMENT. 


Power for the identification radio equipment is pro- 
vided by the 28-volt d-c Radio Bus No. 2 and the 
115 volt ac Radio Bus No. 1. 
manual for operating instructions 


Refer to appropriate 


MARKER BEACON RECEIVER (RC-193A or BC- 
1333-B). 


The 26-volt d-c marker beacon receiver has no con- 
trols, but comes on automatically when power is 
supplied to the No. 2 Radio d-c bus. The marker 
beacon indicator light is mounted on the main in- 
Strument panel, When the aircraft is within the 
radiation pattern of a 75 megacycle marker beacon 
transmicter, the indicator light illuminates and the 
aural signal is received 


LF RECEIVER (BC-453), 


The LF receiver is operated by power from the 28- 
volt d-c bus, and is controlled from the LF radio 
control panel (24, figure 1-8) located above the 
pilot's side window. This receiver is used to moni- 
tor low-frequency radio range signals. To turn on 
the receiver, place the function selector switch on 
cither CW or MCW, as desired. To turn off the 
receiver, place the function selector in the OFF 
position. 


AUTOMATIC RADIO COMPASS (AN/ARN-6). 


The radio compass, AN/ARN-6, is used for the 
reception of radio voice or code communication, and 
for navigation and homing. It has a frequency range 
from 100 to 1750 kilocycles. Power is supplied to 
the equipment fom the 28-volt No. | Radio d-c bus 
and 115V a-c No. 2 Radio Bus. 
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COMMUNICATION AND ASSOCIATED ELECTRONIC 


LF CONTROL PANEL FREQUENCY METER 

VHF COMMAND RADIO CONTROL PANEL VHF RADIO RECEIVER 

LOCALIZER AND GUIDE PATH RECEIVER RADIO CIRCUIT BREAKER PANEL 

UAISON TRANSMITTER SPARE TUNING UNITS VHF RADIO TRANSMITTER 

MARKER BEACON RECEIVER OMNI BEARING INDICATOR 

LF RECEIVER COMPASS REPEATER AMPLIFIER 

UAISON RADIO TRANSMITTER FLUXGATE COMPASS AMPLIFIER 

VHF COMMAND FM 

UAISON RADIO RECEIVER 

INTERPHONE AMPLIFIER 

CARGO COMPARTMENT INTERPHONE CON [ROL PANEL 

RADIO LOW ALTIMETER TRANSMITTER-RECEIVER UAISON RADIO DYNAMOTOR 

MICROPHONE JACK BOX OMNI LOCALIZER RECEIVER DYNAMOTOR 

VHF COMMAND RADIO TRANSMITTER-RECEIVER UHF TRANSMITTER-RECEIVER 
TTER-RECEIVER 


INTERPHONE CONTROL PANEL 


AUTOMATIC RADIO COMPASS RECEIVER LIAISON MONITOR SWITCH 


Figure 4-5 (Sheet 1 of 2) 
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Figure 4-5 (Sheet 2 of 2) 
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INTERPHONE CONTROL PANEL—TYPICAL 


Figure 4-6 


The equipment consists of the following units; one 
radio compass unit, R-101/ARN; one loop antenna, 
AS-313/ARN-6; two control boxes C-1$14/A; two 
tuning meters installed as auxiliary equipment, one 
at each control location; three bearing indicators, 
ID-250/ARN; a@ lighting plate located at each in- 
dicator, ID-250/ARN; a wire sense antenna; and a 
coupling unit, CU-65/ARN-6. 


The AN/ARN-6 is operated from the pilot's and co- 
pilot's overhead radio control panel and from the 
navigator’s compass control panel (figure 4-12). 
To tura ON the automatic compass, place the function 
selector switch on the direction finder control, C- 
1514/A, to COMP, ANT, or LOOP position, as 
desired. To turn the equipment OFF, place the 
function selector switch in the OF F position. 


AUTOMATIC RADIO COMPASS (AN/ARN-7), 


The radio compass is operated from the radio control 
panel (2, figure 1-7) in the pilots’ compartment. 
Power is supplied to the equipment from the 28-volc 
d-c bus and from the 115-volt inverter system. The 
automatic compass system is used for the reception 
of radio voice or code communications and for navi- 
gation and homing. To turn on the radio compass, 
place the function selector switch on the automatic 
compass tuning control panel at COMP, ANT, or 
LOOP, as desired. To turn the equipment off, place 
the function selector switch in the OFF position. 


is 


LOCALIZER RECEIVER AND GLIDE PATH 
RECEIVER (RC/101 and AN/ARN-5), 


This equipment is controlled from the LOCALIZER 
control pane! located above the electrical control 
panel in the pilots’ compartment. Its power sources 
are the 28-volt d-c bus localizer and the 115-volt a-c 
bus glide slope. Instrument landing approach system 
localizer channels are selected om the control panel. 
Channels U, V, W, X, Y, and Z may be selected by 
placing the selector switch handle in the position 
required. Glide path frequencies are automatically 
paired with their respective localizer channels, 
Localizer and glide path course deflection is in- 
dicated on the glide path indicator installed on the 
pilot's instrument panel. To turn on the receivers, 
place the ON-OFF toggle switch on the localizer 
control panel in the ON position. To turn the equip- 
ment off, place the ON-OFF toggle switch in the 
OFF position. 


OMNI-RANGE AND LOCALIZER RECEIVER AND 
GLIDE PATH RECEIVER (AN/ARN-14 and AN/ARN- 
5B). 


This equipment is controlled from the VHF NAV 
radio control panel in the pilot's comparement (2, 
figure 1-7). Its power sources are the 28-volt d-c 
No. | Radio Bus for de course indicator (ID 249) ex- 
cept the heading pointer. 115V AC power from the 

No. 2 a-c radio bus is required for the beading pointer, 
and the radio magneti- indicator(ID 250), Omni-range 
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RADIO OPERATOR'S STATION 
TYPICAL 


HF LIAISON TRANSMITTER 3. INTERPHONE CONTROL PANEL 


2. KEYER 4, HF LIAISON RECEIVER 


Figure 4-7 (Sheet 1 of 2) 
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RADIO OPERATOR'S STATION 
SOME SC-47 AIRCRAFT 
oO 


3. HE LIAISON TRANSMITTER-RECEIVER 
4. SPEAKER CONTROL BOX 


Figure 4-7 (Sheet 2 of 2) 
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and instrument landing system approach localizer 
frequencies are selected oa the frequency control 
unit. Glide path frequencies are automatically paired 
with their respective localizer frequencies. Omni- 
range courses are selected with reference to the 
héad or tail of the (VOR No. 2) bearing indicator and 
set in the course selector window located on the 
main instrument panel. The function of the equipment 
is radio navigation and instrument landing. To turn 
on the equipment, place the VHF NAV POWER 
switch in the ON position. To curn off the equipment, 
turn the VHF NAV POWER switch OFF 


@ Power source for glide indication 
will vary from aircraft to aircraft 
Determine power 


flight 


source prior to 


During a VOR instrument approach, 
turn the Tacan set off at the Tacan 
control panel, This will prevent an 
automatic switchover to Tacan in 
the event of a VOR power failure 


juring a VOR approach. 


NOTE 


In case of complete inverter failure 
power is still available to operate 
the CDI of the ID 249 when used with 
the ARN-14. 


TACAN RADIO (AN/ARN-21/45). 


facan is designed to operate in the UHF frequency 
band in conjunction with a radio aavigation system 
called TACAN (Tactical Air Navigation), The system 
enables an equipped aircraft to obtain continuous 
indications of its distance and bearing from any 
selected tacan surface (station beacon) located 
within a line-of-sight distance of approximately 195 
nautical miles. Tacan consists essentially of a 
receiver-transmitter, radio bearing indicator (ID 307) 
located at the radio equipment rack and a DME. The 
AN/ARN-21/45 components available to the pilot 
io flight are the radio magnetic indicator (ID 250), 
the course indicator (ID 249), the Tacan Range in- 
dicator DME (ID 310), Tacan Control Panel, and a 
Navigation instrument selector switch. There are 
126 frequency channels any one of which may be 
selected by setting the proper controls on the con- 
trol panel. Tacan is powered by both 28-volt d-c 
Radio Junction Box Bus No. 2 and 115-volt a-c Radio 
Bus No. I. 
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TACAN CONTROL PANEL. 


The Tacan control pane! located on the pilot's radio 
contol panel, has a power switch with OFF, REC 
and T/R positions, two channel selector knobs, a 
channel! window, and a volume-control knob, With the 
power switch in the REC position, the distance 
function of the set is disabled, and only bearing in- 
formation is available, With the power switch in the 
T/R position, both bearing and distance information 
is displayed on the indicators. The left or outside 
on the concentric channel selector knob selects the 
first two figures of the Tacan beacon chaanel number, 
and the right or inside channel selector knob selects 
the third number, The volume control knob is used 
to adjust the volume of aural identification signals 


received from the Tacan surface beacon. 
Navigation Instrument Selector Switch, 


A navigation instrument selector switch with TACAN 
and VOR positions, is located on the pilots’ radio 
control panel, When the switch is positioned to 
VOR, the omni-range receiver controls the course 
indicator and the No, 2 needle of the radio magnetic 
indicator (RMI), When the switch is positioned to 
TACAN, the Tacan radio controls the course in- 
ficator and the No, 2 needle of the radio magnetic 
indicator. The switch receives power from the 28- 
volt d-c system through a circuit breaker on the 
radio circuit breaker panel (figure 1-23). 


COURSE INDICATOR (ID 249/ARN), 


The course indicator ID 249 (8, figure 1-12) is used 
in conjunction with both the VOR and Tacan. Signals 
received from cither radio are relayed to the course 
deviation indicator of the course indicator. Deviation 
of the aircraft course either left or right of the se- 
lected course will be indicated by displacement of 
the course deviation indicator, regardless of position 
of aircraft in relation to the station. 


RADIO MAGNETIC INDICATOR ID 250, 


The radio magnetic indicator (1, figure 1-12) is also 
used with AN/ARN-21 (Tacan) as well as with the 
AN/Radio Compass. It consists of a rotating com- 
pass card, actuated by the directional indicator 
(slaved) system, and two bearing indicators. The 
bearing indicators are connected to function as a 
single unit and are actuated by the receiver portion 
of the AN/ARN-21 when Tacan is selected. Azimuth 
Signals from the Tacan surface beacon are then 
received by the AN/ARN-21 and relayed to the radio 
magnetic indicator, causing the bearing indicators 
to indicate the magnetic bearing of the Tacan surface 
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beacon. With che control switch in the REC position 
bearing information may be received even though the 


transmitter portion of the set is not energized. 
TACAN RANGE INDICATOR, 


A Tacan range indicator is installed on the pilot's 
instrument panel. The indicator displays the slanc 
range distance in nautical miles between the airplane 
and the Tacan surface beacon. The numerals in the 
window are controlled by the range circuits of the 
AN/ARN-21 Tacan. While the indicator is ‘'search- 
ing’’ for the correct range of when the switch is in 
the REC position, the rotating numbers are partially 
covered by a red flag, which warns the pilot against 


reading incorrect distance indications. 


TACAN RADIO OPERATION, 


1. Navigation instrument selector switch — TACAN. 


Function switch — T/R of REC. 


Channel selector knobs — Desired Channel 


Volume control knobs — As Required 


Bearing selector knob (course indicator) - 


Desired Bearing. 


To Stop, function switch — OF F 


| WARNING 


The course indicator (localizer and 
glide path needles) is unreliable for 
instrument approaches (ILS) when the 
navigation instrument selector switch 
is in the TACAN position. 


“LORAN" NAVIGATIONAL EQUIPMENT 
(AN/APN-9). 


The ‘‘Loran’’ navigational equipment is located at 
the navigator’s station and receives, amplifies, and 
detects ‘‘Loran’’ signals and provides a method of 
navigation, The equipment is controlled by switches 
lo¢ated on the receiver, 


UHF DIRECTION FINDER (AN/ARA-25). 


A UHF direction finder device is installed in the 
aircraft to indicate the relative bearing of and to 
home on radio signal sources in the 225.0 to 400 
megacycle range. The relative bearing of the signal 
source is indicated on the course indicators located 
on the main instrument panel and navigator’s station. 
To turn on the equipment, curo the selector switch 
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on UHF control unit to the ADF position. To turn 
equipment off, cura the selector switch on the UHE 
control unit to the OF F position. 


VHF HOMING ADAPTER (AN/ARA-8), 


The AN/ARA-8 homing adapter receives 28-volt d-c 
power through the number 2 radio bus, is used with 
the VHF command set, and will provide the pilot 
with means to home on any radio signal course with- 
in the frequency range at 120 to 140 megacycles. 
To curn the equipment on, position the switch on the 
pilot's overhead radio control to the HOMING position, 


LIAISON RADIO (AN/ARC-65). 


The AN/ARC-65 (Figure 4-7) provides long-range 
voice communication from aircraft to aircraft, or air- 
craft to ground in a frequency range from 2 to 23.9995 
megacycles in $00-cycle steps, giving a total of 
44,000 available frequencies. Any 20 of the 44,000 
frequencies can be set at Radio Set Control C-451A 
ARC-21 and then switch-selected as desired during 


use. 


Tune-up of the receiver on a newly selected channel 
is automatically completed in a few seconds, Trans- 
mitter tune-up is completed the first time the key or 
push-to-ralk button is pressed after changing chan- 
nels. Presetting the 20 channels requires only the 
use of a small tool located inside the top cover of 
the channel setting drums, No conversion charts 
or codes are required for presetting the channels 
since the markings for the frequency determining 
button indicates frequencies directly. 


RADIO SET CONTROL C-451A/ARC-21 


This unit, located at the Radio Operator's station 
(figure 4-7), provides facilities for presetting 20 of 
the 44,000 available frequencies, and for permitting 
complete control and operation of the equipment. 
The settings on the switch that selects the mode of 
operation are: Amplitude Modulation Equivalent 
(AME), Single Sideband (SSB), Continuous Wave (CW) 
and Frequeacy Shift Keying (FSK). The oumber of 
the channel in use is visible through an illuminated 
window, together with the oumbers of the preceding 
and succeeding channels. In the center of the panel 
are two covers, held closed by thumb screws, which 
enclose the drums on which the desired frequencies 
are preset. A matte-surfaced plastic sheet for re- 
cording the preset channels is mounted on the top 
cover. [Illumination is provided by installing four 
panel lights through a brilliance control. 


There are no provisions for manual tuning. CW 
operation is possible when a keying adapter is 
available. Audio inpet or output for the equipment 
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me headphones 
transmission as 


the aircraft 


SPEAKER SYSTEM (SOME SC-47 AIRCRAFT). 


GENERAL, 


The speaker system consists of 4 booster amplifiers 

loud speakers, | preamplifier and 3 microphones 
The system is controlled by an ON-OFF switch 
located in the aft side of the radio rack (figure 4-7), 
receives 115-vole 400 cycle ac power from the aux- 
tliary inverter and is protected by a circuit breaker 
on the radio circuit breaker panel The system is 
lesigned to provide airborne communication with 


ground personne! 
AUXILIARY INVERTER 


The ausziliary inverter is located on the floor under 
the navigator’s table and provides power for operation 
of the speaker system and the ARC-65 radio The 
inverter is controlled by an ON-OFF switch locared 
on the main electrical junction box control pane 

The auxiliary inverter reset button is located on the 


side of the main electrical junction box control pane 


A three position selector switch, placarded OFF, 
ARC-65 and SPEAKER SYSTEM, located on the main 
electrical junction box control panel, is provided ¢ 
supply power to cither the speaker system or AR 

in the event of auxiliary inverter failure. When the 
switch is placed in cither che ARC-6S or SPEAKER 
SYSTEM position, the unit selected receives power 
from the oumber 1-AC bus, and the heater ignition, 
test receptacle, APN-9 receiver indicator, and the 
APN-22 control amplifier are automatically discon- 


nected from the number 1-AC bus 


BOOSTER AMPLIFIERS. 


The 4 booster amplifiers are located in the forward 
left side of the lavatory compartment and are pro- 
tected by a 1 Amp and 3 Amp slow blow fuse on the 
An ON-OFF switch is lo 
cated on the rear side of each amplifier and must be 


face of each amplifier. 


in the On (up) position at al! dmes. 


NOTE 


The booster amplifiers are wired so 
that if one or more of the top 3 ampli- 
fiers fail of the switch on the rear 
side of the amplifier is OF F (Down), 
the remaining amplifiers will operate. 


amplifier 

tails ot is turned off, the complete 
system will be inoperative. In this 
event the bottom amplifier may be 
and replaced with one of the 

ther amplifiers or the wiring from 
the bottom amplifier may be moved 
ap to the next amplifier. The speaker 
switch must be OF F while replacing 


amplifiers or wiring 


LOUDSPEAKERS. 


The 4 lowd speakers are mounted externally on the 
underside of the fuselage between the center wing 


section and the main cargo doors and are provided 


with covers foc use during extended storage. 


The speaker covers must be removed 
prior to ground or flight operation of 


PREAMPLIFIER 


preamplifier is located on the aft side of the 
rack and is controlled by the volume control 


knob located on the face of the preamplifier 
MICROPHONES. 


The 3 microphones are located, one on the upper 
left side of the bulkhead behind the co-pilot's seat, 
one on the right side of the navigator’s compartment 
1, figure 4-7) aft of the radio rack and one on the 
right side of the cargo compartment aft bulkhead, 
Switches are incorporated in each microphone as- 


sembly and are ON when the switch is pressed in. 
SPEAKER SYSTEM OPERATION, 
Auxiliary inverter switch — ON 


Speaker switch — ON. 


low 3 to 5 minutes for system to warm up prior to 
transmitting. 


3. Volume control — as required. 


The operator will hold the microphone firmly against 
his mouth before pressing the microphone switch to 
eliminate engine noise and prevent possible damage 
to the system. With che aircraft on the ground and the 
APU on the line, tura the volume up as high as 
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possible for maximum readibility, then increase the 


volume until words are slightly garbled. This 


volume 


The 
operator should pronounce each syllable in a normal 


setting will provide the best in-flight resules 


voice leaving a space between cach word, The 


final word should be spoken with che same emphasis 


as all other words To turn system off, turn speaker 


switch to OFF 


NOTE 


To prevent possible damage to sys 


the 
OFF 


in use 


tem, speaker switch should be in 


the position when system is 


not 


Chart 
usable signals 


Altitude Speed 


KTS 


Post Target Range Time 


Delay Seconds Seconds 


NOTE 


Composition of message should be 


such that it can be repeated twice 


juring the range time = indicated 


RADIO SET AN ARC.44 (SOME SC-47 AIRCRAFT 


The AN/ ARE 
FM) radio receiver 


frequency 


range of 


provides 


ft two-way 


munication and “home"’ on 


The effec 


may 


signal within its frequen range 


of 


approximately $0 mi The 


operating range is limited line sight ns 


itions t& system ma 


controlled from the Ww navigato 


position and 


interphone system 
F 


The 


dynamotor 


radio set consists of the following components 


radio receiver-transmitter two contro 


panels, two radio signal distribution panels, two 


s¢parate antenna systems (communication and homing) 
for 
28 volt de 
is protected by a 10 amp circuit breaker located on 
the number 2, de 


and a switch assembly. Power operation is 


supplied from the number 2, radio bus and 


radio circuit breaker panel. 
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Antenna Group 


The antenna group consists of a keyer, two mpedance 


matching networks, and 


four antenna elements. Two 
antenna elements and one impedance matching net- 
work make 


homing 


up a homing antenna, There 


mounted 


are two 


antennas, one on each side of ¢ 


fuselage below and forward of the pilot's compartment. 
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Switch Assembly tate radset amplifier VOI 


lot's and navigator’s panel cl 
h assembly is located forward of the pil " wise until cither a slight amount of 
pressure gage and flow indicator The u an intercommunications signal 
switches, only two of which are part of th in the headset (Operator's own 
the other three are spares I should be audible during inter 


are as indicated on the panel ations 
OPERATING PROCEDURES 


Preliminory Starting Procedures 


ontrol Panel 
ON-OFF sa 
umn the ON-OFF Sw 


. 1aVigator’ 
1 navi stor 8s pane! 
gk f 


Rotate the VOI 


REM-LOCAI 


mel to the LOK 


NOTE 
ON-OFF swite 


position, the 


LOCAI 


ial Distribution Pa 


the RECEIVERS 


OSitior Pilot 


The rece 

ot operate 

LOCAL selector i 
Place the RECEIVERS 2, 3 F \ te ¢ REM position 
witches to the down positio ce return the sel 


vigator’s pane! 


Rotate the TRANS 
INT shows in the 
1 


uw wavigator’s pane 


position. 


circuit and allow receptior 


FM Reception 


Turn the aircraft circuit breaker for the AN /ARC-44 FM TRANSMISSION 
and perform the following: 
fhe pilot, co-pilot navigator may transmit 


Radio Signa] Distrubution Pane! using their respective existing microphones 
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HOMING RECEPTION 


To operate the equipment as a homing 


FM HOME 


and tune to the 


place the switch on the switch 


to the up position lesired frequency 


lit predominant 


s tone with the ode 


lit-dit-dah pre 


lominaot 


NOTE 


to receive a 40 


directly away 

This 
either 
RIGHT 


the 


when heading 


the transmitting station 


by 
a turn to the 


eepoer 


produces a ‘ 


LEFT 


headed 


be determined turning 
right of left. If 
ture to 


the 


or a 


produces a “D" aircraft 


away from the transmitting 


tation Correct this condition by 


ontinuing the right or left turn unti 
R z& 


s steady 400 cps tone only is audibl 


off the ON-OFF 


place 


navigator’s control panels 


NOTE 


For a 


refer to T. O. 


und tes 
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EMERGENCY RADIO TRANSCEIVER. 


Some aircraft are equipped with an emergency radio 


transceiver. 


LIGHTING EQUIPMENT. 


All lights are wired to the 28-volt d-c power supply 
system through their respective circuit breakers and 
switches, except that, on some aircraft, the fluores- 


cent lights use 26-volts a-c, supplied through a 
transformer, for power (figure 1-19). 


1C-47-1 
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EXTERIOR LIGHTING. 
Novigetion (Position) Lights and Switches 


Navigation (position) lights are installed on the air 


craft as follows: a green light on the right wing tip, 
a ced light on the left wing tip, aod a clear lens on 


the wil cone. Two navigation light switches are 


mounted on the electrical control panel (1, figure 


1-13 and 24, figure 1-14), These are 3-position toggle 
switches, one with BRIGHT aod DIM positions, the 
with STEADY FLASH The 
center position of the switches is the OFF position 
When the STEADY FLASH 
FLASH, the wing tip lights and tail cone light flash 
on off. When the STEADY 
position, the lights remain illuminated continuously. 
The BRIGHT-DIM switch controls the intensity 
the lights when the FLASH-STEADY switch is in 


other and positions. 


switch is on 


placed 


and the switch is in 


of 
either position. 
Formation Lights and Switch (R4D Series Aircraft), 


Nine formation lights are installed on R4D series 
aircraft, three top the center 
three on the top of each wing. The lights are con- 
trolled by a rheostat located on the electrical panel 
(10, figure 1-14). The switch has OFF and ON 


positions. It is OFF when rotated to the left, and 


on of fuselage and 


the intensity increases as the switch is rotated 180 
Jegrees to the right to the full ON position. 


Anticollison Light ond Switch. 


On aircraft modified in accordance with T. O. 1C-1I- 
525, a red rotating beacon anticollision light is in- 
stalled oo top of the vertical stabilizer to minimize 
the possibility of inflight collision. The light is 
controlled by an ON-OFF switch located on the 
pilot's electrical control panel. 
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NOTE 


ating anticollision light should 
be turned OFF during flight through 
oaditions of reduced visibility where 
the pilot could experience vertigo as 
s result of the rotating reflections of 


he light inst the clouds. In 


aidition, the light would be ineffective 
4s an anticollison light during these 
not be 


onditions since it could 


by pilots of other aircrafr. 


Recognition Lights ond Switches (R4D Series 
Aircroft), 


fownward recognition lights are installed on 
the underside of the fuselage below the main cargo 
foor Looking forward, the lenses are amber, green, 


and ced, respectively. 


One upward recognition light 
with a clear lens protrudes fom the top of the fuse- 
age, above the radio operator's compartment. The 
ights are controlled by three toggle switches and a 
keying switch, located on the electrical control panel 
i4, figure 1-14) Each of the three switches has 
KEY, OFF, and STEADY positions. Wheo the switch 
or switches are in the KEY position, the lights may 
be operated intermittently for code signalling by 
means of the pushbutton keying switch. When the 
switches are in the STEADY position, the lights 


are on and the keying switch ts inoperative 


Landing Lights and Switches, 


One landing light is permanently installed in che 
Two ON 
OFF landing light switches (27, figure 1-13 and 25, 
1-14) are iostalled on the electrical contro! panel 
for individual operation of che lights. The lefe 


leading edge of each outer wing panel, 


landing light is adjusted to project a beam of approxi 
mately 430 feet, and the right landing light to project 
one of abour 380 feet, when the aircraft is in }-point 


ground position 
NOTE 


There ts no restriction on the use of 


the landing lights. 
Aldis Lamp (Some Aircraft), 


On some aircraft, an aldis lamp is provided in a 
holder located on the bulkhead bebind the co-pilot’s 
seat. The lamp may be plugged into the receptacle 
at the co-pilot’s station when the light is required. 
The aldis lamp may be used to advantage during 
taxiing at night aod during night flying to check for 
wing icing. 
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INTERIOR LIGHTING 
Instrument Lights and Switches, 


The instrument lights consist of three dashlights con- 
trolled by the ON-OFF cockpit lights switch located 
on the electrical control panel (21, figure 1-13 and 
6, figure 1-14). On some aircraft, Grimes instrumecor 
lights are installed. Ulumination of the electrical 
control panels is controlled by the light rheostat 
(4, figure 1-13 and 4, figure 1-14) on the left elec- 
trical control panel. The compass light is controlled 
by the compass light cheostat (2, figures 1-13, and 
1-14) located on the electrical control panel! left of 


the instrument lights rheostat 


INSTRUMENT LIGHTS AND SWITCHES 
(Some Aircraft), 


On some aircraft, a Grimes red lighting system is in- 
stalled on the main instrument panel, The panel 
lights io the main instrument panel are controlled 
by three rheostats, one for the pilots instrument 


panel, one for the center instrument panel and one 


‘ 
tor the co-pilots itastrument panel. The lights oo 


the overhead radio panel are controlled by a rheostat 
on the command selector box and the lights in the 
electrical pancl are controlled by a rheostat on the 
pilots overhead panel. The compass light is coo 


trolled by a rheostat in the electrical panel 


Fluorescent Lights ond Switches, 


On some aircraft, four fluorescent ultraviolet lights 
are installed, one on each side of the pilots’ com- 
partment and two on the control pedestal (6, figure 
1-6 and 17, figure 1-7), and are used for che illumina- 
tion of the imstrument panel. Four rheostat-rype 
switches (one for each light) are located immediately 
above the main instrument panel, cwo on the pilot's 
side and two on the co-pilot's side, and are used to 
turn the lights ON and adjust the brilliancy. The 
theostats are placarded OFF, DIM, ON, and START 
The switch must be positioned to START ia order 
tro put che lights in operation. The ON position 
provides the brightest illumination and, as the knob 
is turned past DIM toward OFF, the brilliancy is 
decreased. The OFF position turns the light OFF. 


EXTENSION LIGHT AND SWITCH. 


An extension light is installed on the bulkhead be- 
hind the co-pilot's seat. The light is operated and 
adjusted by a red knurled rheostat at the bottom of 
the light and a red momentary switch button on top 
and at the end of the light. 
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Novigetor’s Toble Light and Switch, 


The navigator’s table light (3, figure 4-11 and 7, 
figure 4-12) is controlled by « switch mounted on o 
wooden support plate directly over the table. The 
switch is a toggle-type placarded WORK LIGHT 


Dome Lights and Switches, 


Nine dome lights are installed io the following loca- 
tions; one in the forward passageway, one in the 
radio operator's compartment, one in the oavigator'’s 
compartment, four in the main cabin, one in the 
lavatory, one in the tail compartment, and, on C-117 
series aircraft, one at the steward’s station. Except 
for the main cabin lights, each light is controlled by 
& switch mounted beside it. On C-47 and R4D series 
aircraft, the main cabin compartment dome lights are 
controlled by either of two switches located at cach 
end of the main cabin compartment ceiling. On C-117 
series aircraft, the main cabin dome lights are coa- 
trolled by a switch at the steward’s station. The 


aavigator’s dome light is controlled by « switch 
mounted on the navigator’s dome light panel (1, figure 
4-11 and 6, figure 4-12). 


Passenger Worning Sign ond Switches (Some Aircraft), 


A passenger warning sign, located on the upper center 
of the main cabin forward bulkhead, when illuminated 
will read NO SMOKING — FASTEN SAFETY BELT 
The control switches for operation of the warning 
sign are located on the electrical control panel in 
the cockpit. 


OXYGEN SYSTEM. 
NOTE 


As an aircraft ascends to high alti- 
tudes where the temperature is 
normally quite low, the oxygen cylio- 
ders become chilled. As the cylin 
ders grow colder, the oxygen gage 
pressure is reduced, sometimes rather 
rapidly. With a 37.8°C (100°F) de- 
crease in temperature in the cylinders, 
the gage pressure can be expected 
to drop 20 per cent. This rapid fall 
in pressure is occasionally a cause 
for unnecessary alarm. All the oxygen 
is still there, and as the aircraft 
descends to warmer altitudes, the 
pressure will tend to rise again, so 
that the rate of oxygen usage may 
appear to be slower than normal, A 
rapid fall in oxygen pressure while 
the aircraft is im level flight, o« 
while it is descending, is not ordi- 
marily due to falling temperature. 
When this happens, leakage or loss 
of oxygen must be suspected. 
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A gascous oxygen system is installed which incorpo 
rates diluter-demand regulators for the crew and 
automatic continuous-flow regulators for the passen- 
gers and, on C-117 series aircraft, for the steward. 
The complete oxygen system is filled through a filler 
valve located in an access door forward of the main 
cabin door (1, figure 1-30). It is not possible to 
supplement the passengers’ constant-flow system 
from the supply for the demand system because of 
check valves installed in the line, but the crew's 
oxygen system may be supplemented from the supply 
of the coastant-flow system by opening the line 


valve. 


CREW OXYGEN SUPPLY, 


On C-47 and R4D series aircraft, the crew members 
are supplied by five to ten oxygen cylinders. Oa 
C-117 series aircraft, the crew members are supplied 
by three type G-1 cylinders. For combat safety, 
check valves are installed between the pilots’ oxygen 
supply and the other crew members’ oxygen supply. 
A diluter-demand oxygen regulator is installed at 
cach flight crew's station (14, figure 1-6 and 9, 
figure 1-7). Type A-1 diluter-demand portable units 
and portable recharger assemblies are installed, in 
C-47 and R4D series aircraft, at the pilot's, co- 
pilot's, and navigator’s stations. 
needed, the tube on the regulator is connected to 
the hose on the user's mask, Iohaling opens the 
valve in the regulator, which automatically supplies 
@ proper mixture of air and axygen at all times. A 
line shutoff valve, located just forward of the main 
cabin door, is provided in the filler line between the 
crew's and passenger sections of the oxygen system. 
The line valve may be opened to charge the complete 
oxygen system, and closed when it is desired to 
charge only the crew's section of the oxygen system. 
The approximate duration of the crew's oxygen system 
is given in Ggure 4-9, 

Oxygen Regulator Diluter Lever, 


When oxygen is 


A diluter lever is provided oa each regulator to select 
NORMAL OXYGEN for all normal usage or to select 
100% OXYGEN for emergency use. When the lever 
is placed in the NORMAL OXYGEN position, the air 
inlet valve is opened so that the regulator auto- 
matically supplies a proper mixture of air and oxygen 
to the mask at all altitudes. When the lever is placed 
in the 100% OXYGEN position, the air inlet valve is 
closed and the regulator supplies 100 per ceat oxygen 
to the mask. 


Oxygen Regulator Emergency Valve, 


The emergency valve of the oxygen regulator is for 
use in case the demand oxygen regulator becomes in- 
operative. The valve should be opened only in an 
emergency to provide a means of manually supplying 
oxygeo pressure to the mask in the event of regulator 
failure. 
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Oxygen Pressure Goges 


A direct-reading oxygen pressure gage that indicates 
system pressure is installed at the pilot's and co-pilot's 
stations and, on C-47 and R4D series aircraft, at the 
navigator’s station (2, figure 1-6, 5, figure 1-7, 2, figure 
4-11, and 1, figure 4-12). An oxygen pressure Rage is 
also installed at the rear of the main cabin for the 
passenger's oxygen system 


Oxygen Flow Indicators 


An oxygen flow indicator is installed at each flight 
crew station 


OXYGEN SYSTEM NORMAL OPERATION. 
Note 


Each flight crew member should check his 
Rage and oxygen regulator with the diluter 
valve first ac the NORMAL OXYGEN posi 
tion and then at the 100% OXYGEN position 
as follows: Remove the mask and blow gently 
into the end of the oxygen regulator hose as 
during normal exhalation. If there is a re 
sistance to blowing, the system is satisfactory 
Little or no resistance to blowing indicates a 
faulty demand diaphragm or diluter air valve, 
or a leak in the mask-to-regulator tubing 


Use only a demand oxygen mask. Set the regulator 
diluter lever ac the NORMAL OXYGEN position 


OXYGEN SYSTEM EMERGENCY OPERATION, 


With the first symptoms of hypoxia, accomplish the 
following 


1. Break safety wire and open oxygen regulator 
emergency valve by turning the red knob coun 
terclockwise 


After determining that a sufficient amount of 
oxygen is being received, turn the regulator di 
luter lever to the 100% OXYGEN position 
and close regulator emergency valve 


If 100% oxygen is adequate, check equipment 
to determine if the NORMAL OXYGEN posi- 
tion may again be used. If conditions permit, 
turn regulator diluter lever to the NORMAL 
OXYGEN position. 


If smoke or fumes should enter the cabin, accomp 
lish the following: 


1. Turn regulator diluter lever to the 100% OXY- 
GEN position. 


After the emergency condition has been cor- 
rected, turn regulator diluter lever to the NOR- 
MAL OXYGEN position. 


T. O. 1C-47-1 


- 
j CAUTION } 
etait ae 


Use of 100% oxygen or opening the regulator 
emergency valve exhausts the oxygen supply 
very rapidly. After the emergency condition 
has been corrected, close the regulator emer 
gency valve and return the regulator diluter 
lever to the NORMAL OXYGEN position 
If for any reason the emergency valve must 
be left open or the diluter lever in the 100°; 
OXYGEN position, the pilot will be notified 
so that he may descend to a lower altitude 
During all oxygen system emergency opera 
tions, oxygen pressure will be monitored 
closely. 
OXYGEN SYSTEM FOR PASSENGERS, TROOPS, 
OR LITTER PATIENTS. 
The passengers, troops, or litter patients are supplied 
by one type J-1 cylinder, The approximate man-hour 
duration of the passengers’ system is given in figure 4-9 
There are no controls for this system. Oxygen will 
automatically be supplied co the mask when the mask 
bayonet is inserted into the outlet coupling. Flow is 
automatically cut off when the bayonet is removed 


Note 


Only 4 continuous-flow oxygen mask must 

be used 
A continuous-flow portable unit is installed on the 
main cabin aft bulkhead, Portable recharger assem- 
blies are located on the main cabin forward and aft 


bulkheads, 
NORMAL OPERATION. 


The regulators and a pressure gage for the passengers 
system are installed at the rear of the main cabin. The 
Passengers’ system regulators are automatic and supply 
the proper oxygen for the altitude of the aircraft. 
Oxygen outlet couplings are provided at each passen- 
ger's station, The coupling automatically opens to 
supply a proper oxygen flow when the oxygen mask 
bayonet is attached to the coupling. The coupling 
automaticaly closes when the mask bayonet js dis- 
connected. 


EMERGENCY OPERATION. 


If the passengers’ oxygen regulator should become in- 
operative, descend to an alricude where oxygen is not 
required. 


AUTOPILOT. 


The type A-3 or A-3A-1 autopilot is a gyroscopically 
controlled, hydraulically actuated system which auto- 
matically operates the flight control cable systems to 
maintain a desired magnetic heading and a normal sta- 
bilized attitude. An autopilot control panel (figure 
4-10), installed in the center of the main instrument 
panel, contains controls necessary for actuation of the 
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OPILOT CONTROL PANE TYPICA 


T. O. 1047-1} 


Figure 4-10 


autopilot in maneuvering and trimming the aircraft 
Bypass valves in the servo units are operated by the 
autopilot control valve handle on the control pedestal 
Relief valves in each servo unit permit overpowering 
of the autopilot control in the event of an emergency 
by limiting the oil pressure in each servo cylinder 


The autopilot shall be engaged or disen- 
gaged with the flight control systems only 
when the aircraft is in a level flight attitude: 


AUTOPILOT CONTROL VALVE HANDLE. 


A manually operated autopilot control valve handle 
(10, figwre 1-10), mounted on the aft lower face of the 
control pedestal, has ON and OFF positions. When 
the handle is placed in the ON position, a bypass valve 
in each servo unit is mechanically closed, and hydraulic 
fluid pressure enters the servo cylinders to actuate the 
autopilot system. Placing the handle in the OFF posi- 
tion opens the bypass valve in the servo unit and per- 
mits the hydraulic fluid to bypass the servo cylinders 
and return to the hydraulic reservoir. 


Trimming the aircraft shall not be accom- 
plished with the autopilot engaged since un- 
due loads will be imposed on the autopilot 
system. 


AUTOPILOT EMERGENCY SHUTOFF VALVE 
HANDLE. 


A manually operated autopilot emergency shutoff 
valve handle (5, figure 1-24) mounted on the hydraulic 
control panel has ON and OFF positions. The handle 
is safetywired in the ON position for normal auto- 
pilot operation. When the handle is placed in the OFF 
position, a shutoff valve installed in the hydraulic fluid 
pressure line is mechanically closed to divert the flow 
of oil from the autopilot system in case of damage to 
the oil lines resulting in fluid loss. 


ELEVATOR CONTROL KNOB. 


The elevator control knob, located on the autopilot 
control panel (figure 4-10), controls the aircraft in 
pitch attitude, Rotating the knob counterclockwise re 
sults in a nose-up attitude; rotating the knob clockwise 
produces a nose-down attitude 


RUDDER CONTROL KNOB. 


The rudder control knob, located on the autopilot 
control panel (figure 4-10), controls the aircraft about 
the vertical axis. Rotating the knob clockwise produces 
a right turn; rotating the knob counterclockwise re- 
sults in a left curn. 


AILERON CONTROL KNOB. 


The aileron control knob, located on the autopilot 
control panel (figure 4-10), controls the aircraft about 
the roll axis. Turning the control knob toward the 
high wing will bring the aircraft to a level attitude. 
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AUTOPILOT INDICATORS. 


A vacuum-operated gyro turn indicator and gyro 
bank-climb indicator is incorporated in the autopilot 
control panel (figure 4-10) to provide visual indication 
of the autopilot signal in each axis. Lf the needles 
diverge more than one pointer width from the 
respective index, an excessive out-of-trim condition 
exists and should be corrected 


Vacuum Goge 


A direct-pressure-operated vacuum gage, installed on 
the autopilot control panel (figwre 4-10), indicates the 
vacuum pressure of the vacuum system in inches of 
Hg. Vacuum pressure indication is taken directly from 
the vacuum manifold 


Autopilot Oil Pressure Gage 


A direct-pressure-operated autopilot oil pressure gage 
mounted on the right side of the main instrument 
panel (22, figure 1-11 amd 24, figure 1-12), indicates the 
autopilot system oil pressure 


Caging Knobs 


Caging knobs for che autopilot gyro instruments are 
installed on the autopilot control panel (figure 4-10) 
The limit of the gyro turn unit is 55" from vertical 
in bank, glide, or climb. The limit of the bank-climb 
gyro unit is 50° from vertical in bank, climb, or glide 
Any maneuver that exceeds these limits will result in 
gyro spill or tumble causing the instruments to give 
incorrect indications, Pushing the gyro turn caging 
knob to the IN position, and turning the bank-climb 
caging knob clockwise to the CAGE position will 
mechanically set the gyro gimbal rings of each unit in 
their proper positions. After resetting the gyro units 
for proper heading and indication, the gyro turn 
caging knob may be pulled to full OUT, and the bank 
climb caging knob may be turned counterclockwise to 
the UNCAGE position for gyro operation of both 
units 


Note 


Instruments should be uncaged ar all times, 
except during maneuvers that exceed their 
operational! limits. 


Sensitivity Dials 


On aircraft with the A-3A-1 autopilot installed, three 
manually operated sensitivity dials, one for each flight 
control, are installed on the autopilot control panel 
(figure 4-10). Each dial has seven settings: 0 through 6 
Moving the dials coward higher numbers stimulates 
quicker flight control response. The sensitivity dials 
mechanically control the amount of air flow through 
an air relay valve diaphragm chamber connected tw 2 
balanced oi! valve that controls the flow of oil in each 
servo unit. 


Section IV 


Speed Control Valve Knobs 


On aircraft with the A-3 autopilot installed, three 
manually operated speed control valve knobs (32, fig- 
wre 1-12), one for each flight control, are installed on 
the main instrument panel directly in front of the 
pilot’s<tation. Each control knob has an indicator dial 
with seven settings: 0 through 6. Rotating the dials 
coward higher numbers stimulates quicker flight con- 
trol response. The speed control valve knobs mechan- 
ically control the flow of oil from the servo cylinders 
to the hydraulic reservoir 


AUTOPILOT OPERATION. 


Preflight Ground Test, 


To perform an autopilot preflight ground test, proceed 
as follows 


Autopilot emergency shutoff valve handle - 
Safetied ON. 


Fluid level in bydraulic reservoir — Check sight 
gage. 


Autopilot control valve bandle — OFF. 
Operate engines at approzimately 1000 rpm. 
Autopilot vacuum gage — Within limits. 


Check selector right engine — Forward Position 
(Modified aircraft). 


Autopilot oil pressure gage — Within limits. 
Uncage the bank-climb gyro unit. 


Set the gyro turn unit to desired heading and 
uncage. 


Flight controls — Neutral. 


Set the rudder followup card two match the gyro 
turo card, set the aileron followup index to 
match the baok index, and set the elevator 
followup index to match che elevator alignment 
index. 


On the type A-3A-1 autopilot, set each sensi- 
tivity dial to position 3. On the type A-} auto- 
pilot, open cach speed control valve knob to 
position 6. 


Autopilot control valve handle — ON. 


Check 
trimmer control knob. 


autopilot operation by turning each 


Check the manual override by operating the 
flight controls against the autopilot. 
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Note 
if che flight controls are moved too far 
from the automat control position 
when overpowering the A-3A-1 auto- 
pilot, they will not return automatically 
when released, because the indexes of 
the autopilot gyro instruments will be 
moved out of alignment, and the signal 
response from the flight control sur- 
faces to the autopilot followup cable 
system will be disrupted, Disengage 
the autopilot, align the indexes, and 
reengage the autopilot 


Turn off the autopilot by placing the autopilot 
control valve handle in the OFF position 
Leave the instruments uncaged. 

17. Hydraulic Selector — Both (Modified aircraft), 


During Flight. 


To operate the autopilot during flight, proceed as 


follows 
Trim the aircraft to fly “hands off."’ 


Hydraulic Pump Selector — Right engine (Modi- 


fied aircraft). 
Select the desired aircraft heading and align 
the followup cards and indexes on the control 


panel 


Sensitivity dials or speed control valve knobs — 


Set (as desired) 
Autopilot control valve handle — ON. 


Trim che aircraft in the axis indicated by the 
gyro indexes with the autopilot in operation. 


To turn off the autopilot, place the autopilot control 
valve handle in the OFF position. 


NAVIGATION EQUIPMENT. 


For instrument approach equipment, see Communica- 
tion and Associated Electronic Equipment, this 
section. 


For instrument approach procedures, see Section IX. 


DRIFTMETER. 


A type B-S drifrmeter (8, figure 4-11), installed on a 
wooden shelf located aft of the navigator's table, is 
used by the navigator to measure the angle of drift 
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while in flight. On some aircraft, a type B-3 drift- 
meter is located aft of the navigator’s table 


ASTROCOMP ASS. 


Some aircraft, facilities for mounting an astrocompass 
are located directly under the astrodome. 


FLUX GATE COMPASS. 


The flux gate compass system consists of a flux 
gate transmitter and gyro caging motor, both installed 
in the right outer wing panel, a flux gate compass 
master indicator installed at the navigator's statioa 
(5, figure 4-11 and 4, figure 4-12), a repeater io- 
dicator in the main instrument panel (1, figure 1-11), 
and a C-l compass signal amplifier installed in the 
The compass system receives its a-c 
power from the a-c inverter that is installed on the 
floor at the radio operator's station. The master 
indicator provides compensated compass readings by 
means of a direct-reading, 360-degree dial. The dial 
shows the four cardinal headings as wel! as in- 
termediary headings which are marked every § de- 
grees and numbered every 30 degrees. The small 
window on the lower face of the instrument will show 
a reciprocal reading. The master indicator actuates 
the repeater indicator on the main iastrument panel. 


radio rack, 


CARGO LOADING EQUIPMENT (C-47 AND 
R4D SERIES AIRCRAFT). 


The aircraft is equipped to handle diversified types of 
cargo in the main cabin (figure 4-14). Fittings are pro- 
vided for carrying external load items, Loading of the 
aircraft is accomplished through the double cargo load 
ing doors, with a snatch block and idler pulley, a smal! 
and large platform, and a set of loading ramps 


| WAR G } 
If possible, all personnel carried in the main 
cabin shal! be located aft of the cargo. 


For detailed information concerning cargo loading and 
dimensional limitations, refer to the applicable hand- 
book of maintenance instructions 


TIE-DOWN FITTINGS AND RINGS. 


Tie-down rings, installed along the sides of the main 
cabin compartment, are used for securing cargo, with 
fittings stowed in the miscellaneous stowage bag (8, 
figure 1-1) on the main cabin compartment aft bulk- 
head. 
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| NAVIGATOR'S STATION—TYPICAL 
C-47 SERIES AIRCRAFT 


eee 


1. DOME LIGHT DROP LEAF TABLE 
OXYGEN FLOW PANEL NAVIGATOR'S STOOL 
TABLE WORK LAMP ORIFTMETER 
RADIO MAGNETIC INDICATOR RADIO FILTER 


FLUX GATE COMPASS INTERPHONE CONTROL 
MASTER INDICATOR PANEL 


Figure 4-11 
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NAVIGATOR'S STATION - TYPICAL 


C-47 SERIES AIRCRAFT WITH AN ARN.6 INSTALLED 


OXYGEN FLOW PANEL NAVIGATOR'S STOOL 


RADIO COMPASS SWITCH R-101/ARN-6 COMPASS RECEIVER 


RADIO MAGNETIC INDICATOR TABLE WORK LAMP 


FLUX GATE COMPASS MASTER INDICATOR DOME UGHT 


Figure 4-12 
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Figure 4-13 


CARGO DOORS. 


Double cargo doors, divided in the center, are mounted 
on hinges chat swing outward. The doors may be se- 
cured against the side of the fuselage, in the open 
position, to permit unobstructed cargo loading opera- 
tions. The main cargo door incorporates a smaller 
door that is used as a paratroop exit in flight, and for 
personnel entrance and exit when the aircraft is on 
the ground. The cargo door is also equipped with an 
emergency release mechanism chat pulls the hinge pins 
if it becomes necessary to jettison the door while the 
aircraft is in flight. The two cargo doors may be re- 
moved from their hinges, if necessary, when loading 
heavy equipment. On some aircraft, tne rear cargo 
door hinges have been redesigned to permit the door 
to swing farther aft and make removal for cargo load- 
ing unnecessary. 


Main Cargo Door Latch Handles, 


Two external and two internal door handles are located 
at the aft end of the forward cargo door. The lower 


handle controls the upper and lower latches of the 
forward cargo door, and the upper handle controls 
the center latching mechanism berween the forward 
and aft cargo doors. 


Main Cargo Door Emergency Release Handle, 


The main cargo door is equipped with an internal 
emergency release handle should it become necessary 
to remove the door. The emergency release handle, 
located just above the lower hinge of the forward door 
and attached to the forward door jamb, is painted 
yellow and must be pushed down to remove the door 
The handle operates as a direct lever in pulling the 
hinge pins. 


Main Cargo Door Paratroop Door Hendles. 


The main cargo door incorporates a paratroop exit 
door which may be opened for the exit of paratroops 
by curning the two handles located near the top of the 
forward cargo door and pulling inboard. 


437 
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Aft Cargo Door Latch Hondles 


! 


LOADING RAMPS. 


Holes for the attachment of 


| ! 


omiing « 


ded in the sill of the main carge 


CARGO CARRYING EQUIPMENT — 
EXTERIOR (C-47 AND R4D SERIES 
AIRCRAFT). 


Fittings are installed 


” 


for carrying two propellers 


PARA PACK PROVISIONS — EXTERIOR (C-47 
AND R4D SERIES AIRCRAFT). 


Provisions are made for carrying six para pack racks 
on the underside of the fuselage. The racks are at 
tached to fittings that are installed flush with the 
fuselage skin. Standard bomb shackles in the para 
pack racks contain the carrying and releasing mecha- 
nism for the para packs, when para packs are carried 
A para pack electrical control panel, installed on the 
para pack control junction box (13, figwre 1-1) on the 
left fuselage wall forward of the main cargo doors, 
contains the necessary switches and indicator lights 


for operation of che release mechanisms 


Pora Pack Master Switch and Circuit Breaker Switch 


A para pack master switch mounted on the para pack 
electrical control panel has ON and OFF positions 
When the master switch is in the OFF position, a red 
warning light on the control panel is illuminated to 
indicate that the para packs cannot be released until 
the master switch is placed in the ON position to 
energize the 28-volt d-c para pack circuit. The red 
warning light is placarded WARNING—RED LIGHT 
MUST BE OFF TO RELEASE PACKS. An ON-OFF 
toggle circuit breaker switch, mounted on the para 
pack electrical control panel, protects the para pack 


circuit 


Para Pack Selective Control Switches 


Six para pack selective control switches are installed 
on the para pack electrical control panel for releasing 
the para packs. Each ON-OFF toggle switch, when 
placed in the ON position, completes a 28-volc d-c cir- 
cuit to electrically energize a solenoid that actuates the 
electrical release mechanism on the respective para 


pack rack. Any para pack or combination of para 
packs may be released by actuating the selected toggle 


switch 


+3 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


1C-47-1 


Pora Pack Series Release Switch 


A para pack button-type release switch is connected to 
the para pack electrical control panel by a 2-foor 
length of flexible cable. Each time the switch button 
lepressed, a 28-volt d-c circuit is closed and the para 
pack release mechanisms are electrically actuated 
through individual solenouls to drop the para packs in 
wing sequence: ( righe aft, (2) lefe aft, (4 

enter. (4) left center right forward, and (6 


t forward 


Indicator Lights 


Six green 28-volt d-< indicator lights, installed above 


the selective control swatches on the para pack electri 
cal control panel, indicate that the para pack electrical 
ircust is armed. As each para pack is released, its 


respective indicator light will automatically go out 


Pora Pack Salve Switch 


A para pack salvo switch (23, figure l-13 and 29, figure 
1-14), located on the electrical control panel, has ON 
and OFF positions 
ON position, a 28-volt d-c circuit is closed and the six 
pera pack electrical solenoids are simultancously ener 
allowing the electrical release mechanisms to 
drop all six para packs in the event of an emergency 


When the switch is placed in the 


gized 


Para Pack Manual Salvo Release Handle. 


A manually operated para pack salvo release handle is 
installed directly below the para pack electrical con 
trol panel. The handle is placarded PULL UP FOR 
PARACHUTE PACK SALVO RELEASE. When the 
handle is pulled to the full out position, a manual 
release mechanism is mechanically actuated, permit- 
ting the six para packs to be released simultancously 
in the event of electrical failure 


TROOP CARRYING EQUIPMENT (C-47 
AND R4D SERIES AIRCRAFT). 


Folding bench-type seats are provided in the main 
cabin for the seating of 27 or 28 troops (figure 4-14) 
Each seat is fitted with a safety belrc 


PARACHUTE RIP CORD CABLE (STATIC LINE). 


A parachute rip cord anchorage cable is iostalled 
along the top of the main cabin interior to the left 
of the centerline. When not in use, the cable may 
be stowed by snapping it into four spring clips, 
located directly above it, which are provided for 


that purpose. 


PARACHUTE TROOP EXIT PANEL. 


On some aircraft, the inside panel of the forward 
half of the main cargo door is removable inward by 
turning the handles near the top of the door and lift 
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INTERIOR ARRANGEMENT —TYPICAL 
C-47 AND R5D AIRCRAFT 


Figure 4-14 
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ing it out. This is used as the exit for parachute troops 
Four hooks and bungee rings, installed on the right 
side of the fuselage opposite the main cargo loading 
door, are provided for stowing the panel while using 
the exit, The door is stowed by holding it against the 
side of the fuselage and hooking the bungees over it 
to secure it to the side 


CASUALTY CARRYING EQUIPMENT (C-47 
AND R4D SERIES AIRCRAFT). 


On some aircraft, 18 sets of metal supports are carried 
for setting up litter accommodations (figure 4-14), The 
supports are stowed in red fiber boxes beneath the aft 
end of the main cabin compartment floor, and are 
accessible by removing the screws from the center 
floor panel and raising the floor. In use, the supports 
attach to built-in fittings in the floor. On other air- 
craft, leather strap supports are provided, making pos- 
sible the installation of 24 litters. Canvas bags, marked 
LITTER STRAP STOWAGE, are snapped to the lon- 
gerons in the main cabin compartment 


PASSENGER CARRYING EQUIPMENT 
(C-117 SERIES AIRCRAFT), 


Adjustable upholstered seats are provided in the main 
cabin for the seating of 21 passengers (figure 4-13) 
A lever is located at the side and front of each seat co 
make adjustments for the various settings. Each seat is 
fitted with a detachable safety bele and ash tray. A 
reading light and switch are located above each out- 
board seat. A cabin attendant’s call button is also lo- 


cated on each reading light panel. Hat racks extend 
along either side of the main cabin ceiling. Adjust- 
able cold air outlets are provided above each outboard 
seat. A passenger oxygen outlet door is provided be- 
low each main cabin window. 


AUXILIARY POWER PLANT (APP), 


The auxiliary power plant (APP), is located in the 
aft section of the main cargo compartment (figure 
1-1). The APP is used to supply 28-vole d-c power 
to the aircraft for emergency purposes or to ground 
check electrical equipment on the aircraft. The unit 
consists essentially of a two-cylinder gasoline engine 
und generator with a normal rated capacity of 0 to 
175 amperes, and an emergency capacity of 175 to 
200 amperes. The gasoline engine is supplied fuel 
from the main fuel system. Oil is supplied the engine 
by a self-contained oil tank with a capacity of 3 
quarts. The APP is preheated by means of a com- 
bustion heater and an enclosure. The APP receives 28- 
volt dc power through circuit breakers on the auxili- 
ary power plant control panel (figure 4-15). 
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; CAUTION } 


@ Do not operace the APP at emergency 
capacity (175 to 200 amperes) for a duration 
of more than 5 minutes, since damage to the 
APP may result. 


@ To preclude the possibility of a fire, do not 
operate the APP at any time long-range fuel 
tanks are installed. 


APP OIL TEMPERATURE AND CYLINDER HEAD 
TEMPERATURE INDICATOR. 


A combination oil temperature and cylinder head 
temperature indicator is mounted above the auxiliary 
power plant control panel (figure 4-15) 


STARTING APP. 
1, Battery switch and APP fuel valve — ON 
2. For cold weather starts, preheat switch — ON 
3. When APP is warm, preheat switch — OFF 
4. Generator control switch — OFF 
APP ignition — ON 


~ START, hold in START 
position, operating choke as necessary, Allow 
2- t 3-minute period for warmup 


Start control switch 


APP throttle and start control switch — RUN, 
after APP has warmed up 


Generator control switch — RESET, THEN ON 
after 5-minutes of operation 
TO STOP. 


1, Generator control switch — OFF 
2. APP throttle — IDLE. 
3. Start control switch ~— OFF. 


APP fuel valve — OFF, after 5-minutes of 
operation. 


5. APP ignition — OFF 
PREHEATER. 


A heater is installed on the forward end of the 
enclosure surrounding the APP. The heater system 
is intended to be used in temperatures below —6.6°C 
(20°F) to bring engine oil temperature up to —6.6°C 
(20°F). The oil temperature gage located on the 
auxiliary power plant control panel will indicate 
when this temperature is reached. Fuel is supplied 
to the heater from the main fuel system. Power for 
the igniter system is supplied from the 28-vole d-c 
bus. The heater has a rated output of 200 BTU and 
consumes approximately 0.4 of a gallon of fuel per 
hour. The heater is controlled by a preheater switch 
located on the auxiliary power plant contro! panel. 
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Figure 4-15 


MISCELLANEOUS EQUIPMENT. 
STEWARD’S SEAT (C-117 SERIES AIRCRAFT). 


The steward’s folding seat is installed on the left 
side of the main cabin just aft of the main passenger 
entrance door. The seat is fitted with a quick- 
detachable safety belr. 


RADIO OPERATOR'S CHAIR. 


A light metal swivel-type chair secured to the floor is 
provided for the radio operator, The chair swivels 
through a 180-degree angle and may be locked at any 
of four points through this angle by a locking pin 
beneath the seat. The seat is equipped with a quick 
detachable safety belt 


NAVIGATOR'S STOOL/CHAIR (C-47 AND R4D 
SERIES AIRCRAFT). 


NAVIGATOR’S SEAT/STOOL. 


A bucket type adjustable seat is installed at the 
navigator’s position. The seat may be adjusted 
vertically and laterally by means of the levers located 
below the seat. The seat is fitted with cushions and 
a safety belt and shoulder harness, On some aircraft, 
a wooden stool is provided at the navigator’s station. 
The stool is secured near the bulkhead which serves 
as a backrest. No safety belt is provided for the 
navigator’s stool. 


WINDSHIELD WIPERS. 


A windshield wiper system is provided for the two 
forward windshields. The windshield wipers are hy- 
draulically operated and controlled by two needle-type 
control valve knobs, one for each windshield (1, figure 
1-7), located in the vee of the windshield above the 
main instrument panel. To operate either wiper, 
slowly open the control valve until the desired speed 


of the wiper blade is obtained. During heavy rain, or 
if ice forms on the windshield, the windshield wipers 
may be operated in conjunction with the windshield 
de-icing system. See the paragraph on Windshield De 
icing System, this section 


{ CAUTION i 


“ 


Do not operate the windshield wipers on dry 
windshields. 


ACCESSORY OUTLET RHEOSTATS (C-47 AND 
R4D SERIES AIRCRAFT), 


On some aircraft, five accessory outlet rheostats are 
installed, ome at each crew member's station, and 
one in the forward passageway, 


DATA CASES. 


Two data cases are installed, one at the pilot's station 
and one at the co-pilot’s station 


CABIN ENTRANCE LADDER. 


A dural cabin entrance step ladder is stowed either on 
the bulkhead in front of the lavatory or within the 
lavatory. 


WINDSHIELD DEFROSTER PANELS. 


On some aircraft, windshield defroster panels are 
stowed in the left forward baggage compartment and 
may be attached to the front windshields to provide a 
space berween the windshield and the defroster panel 
for entry of hot air from the heating system. Each 
defroster panel has an outlet for connection to the 
flexible windshield ducts of the heating system 
RELIEF TUBES. 

Two relief tubes are installed, one beneath the pilot's 
seat, and one beneath the co-pilot’s seat. 

LAVATORY. 

The lavatory compartment is located aft of the main 
cabin and includes a toilet, a wash basin, a water tank, 
and a relief tube. 
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SECTION V 
OPERATING LIMITATIONS 


TABLE OF CONTENTS 


———— 


introduction 

Minimum Crew Requirement 
Instrument Limit Markings 
Engine Limitations 

Airspeed Limitations 
Prohibited Maneuvers 

Center of Gravity Limitations 


Operational Weight Limitations 


INTRODUCTION. 


This section includes the engine an ircraft limita 
wons that must be observed during normal operation 
The instrument markings (figwre 1), which form a 
part of these limitations, must be referred wo, as they 


are mot necessarily repeated in che cext 


MINIMUM CREW REQUIREMENT. 


The minimum crew for a flight is a pilot and a co 
pilot. Additional crew members, as required 
added at the discretion of the commander 


INSTRUMENT LIMIT MARKINGS. 


The limits marked on the aircraft instruments are 
shown in figure 5-1 


Note 
The limitations marked on the instruments 


apply to flight conditions and are not intended 
to indicate ground operating limits 


ENGINE LIMITATIONS. 

Refer to figure 5-1 for normal engine operating limits 
Overspeed limitations on the engine are 3100 to 3300 
rpm for complete inspection and above 3300 rpm for 
replacement Note all conditions of overspeed on 


Form 781 


ENGINE POWER TIME LIMITATIONS, 


The engines are approved for § minutes of operation 
at maximum power during takeoff and climb at take- 
off speed. There is oo limitation in the use of METO 


power. 


ENGINE (OVERBOOST OR) EXCESSIVE MANIFOLD 
PRESSURE, 


Use of manifold pressures in excess of those speci- 
fied under normal and alternate fuel grade operating 
limits, this section, is not permitted. If excessive 
manifold pressure is experienced, the following limits 
apply 


At or above METO power an excessive manifold 
pressure over 15 seconds duration requires 
engine removal. 


At any power setting 10 or more inches Hg 
excessive manifold pressure required engine 
removal. 


Below METO power § to 10 inches Hg excessive 
manifold pressure from § to 15 seconds duration 
required engine inspection. 
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ALTERNATE FUEL GRADE 
LIMITS 


AIRSPEED LIMITATIONS. 


26,000 
Lt 


Vas level fi " votes 148 Keore 1 


adicated) Smph) (17 Ll amph) (149 mph) 


}Knots 170 Keors 140 Keors 


mph) (196 mph) (160 mph 


Mas for extendir 
landing gear 
(indicated 


Mas tor cutending 
full wing flaps 


indicated 


Maz for extending 100 Kaots 
4 wing flaps "(115 mpb 


(indicated 


Mas for extending 104 Koots 
4 wing flaps 
(indicated) 


“(120 mph 


*Not Affected By Gross Ot. 


PROHIBITED MANEUVERS. 


All acrobatic flight maneuvers are 


CENTER OF GRAVITY LIMITATIONS. 
Gear down ‘ r iy MAC Afc 289% MAC 
Gear up orwa 1 MAC Afc 2806 MAC 


For additional informauon, refer to Basse Weight 
Check List and Loading Data, T.O. 1C-47-5 


OPERATIONAL WEIGHT LIMITATIONS. 


Weight, more than any other single factor, will deter- 
mine the capability and performance of your aircraft 
In designing an aircraft, weight has always been a 


5-2 


direct cflect on 

raft configuration, power, and range. Arrcraft are 
fesigzned with suffhcrent strength to accomplish a cer 
tain basic mission without undue allowance for over 
loading of improper weight distribution. Every effort 
is made to eliminate unnecessary weight; however, che 
weight penalty for making an aircraft foolproof 1s 
prohibitive. Weight limitations, therefore, are neces 
sarily involved in the operation of the aircraft. If 
these limitations are exceeded, a loss in the perform 
ance of the aircraft is inevitable and structural failure 
is quite probable. When an aircraft ts loaded beyond 
the established limits, cesling and range are decreased 
control forces and stalling speeds become higher, and 
the rate of climb falls off rapidly as the maximum 
gross weight is exceeded. The take-off and landing rolls 
increase appreciably with an increase in gross weight 
Likewise, the braking power is insufficient for check 
ing the forward momentum of the aircraft and the 
wings are more vulnerable to airloads during manew 
vers or flight through turbulent air. These effects can 
reach serious proportions when the weight limitations 
of a specific aircraft are disregarded. In cargo aircraft 
particular attention must be paid to the weight prob 
lem. In order that cargo of various sizes may be 
accommodated, the cargo compartment is of such 
proportions that space is not usually a restrictive fac 
tor; consequently, overloading is entirely possible and 
weight limitations must be complied with if the air 
raft is to be operated efficiently, economically, and 
safely. A consideration of the weight factors involved 
varticularly as they apply co chis aircraft, appears in 


I 


the succeeding paragraphs. 


WEIGHT AND LOADS. 


Due to the effect of gravity on the mass of your air 
craft, the aircraft possesses weight. More exactly, this 
weight is a force which gravity exerts on the material 
used in the fabrication of the aircraft and which pulls 
the aircraft coward the earth. In any condition of static 
equilibrium during straight and level flight or at rest 
on the ground, the aircraft is subjected to this pull 
of gravity, the strength of which is spoken of as 1G 
As fuel, cargo, passengers, crew members, and addi- 
tional equipment are added in order that the aircraft 
may accomplish a specific mission, the additional 
weight constitutes a force acting on the aircraft struc- 
ture. The weight of the aircraft, or the force that 
gravity imposes on the aircraft, may also be consid- 
ered as a load. On the ground, this load must be 
sustained by che landing gear; in flight, by che wings. 
There is a limit to the load which the landing gear 
is capable of supporting during taxi, take-off, and 
landing operations; there is likewise a limit to the 
load which the wings can sustain in flight. During 
maneuvering and flight through turbulent air, addi- 
tional loads are imposed on the aircraft. These loads, 
caused by the acceleration of the aircraft, are the 
result of forces which, in addition to that of gravity, 
act upon the cotal mass of the loaded aircraft. Both 
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sireraft in he. When 

of sircrafe is increased, the wings he 

more and more vulnerable to the loads impos 
sudden changes in ait currents or manipulation « 
controls, The ultimate strength of the aircraft 

ture is eventually exceeded by the combined fore 


werghe and airk When this condition occurs, strive 


ral fathure resules. Since the maximum weight which 
aircraft can safely carry is dependent upon distr 
n of the weight throughout the aircraft am 


ipacity to sustain airloads in accelerated flighe 


nderstanding of weight limitations is required 


complish a mission successfully 


LOAD FACTORS. 


A load factor is the ratio of the load imposed on the 
aircraft when accelerated in any direction, as compared 
with the load imposed on the aircraft by gravity in 
any condition of static equilibrium. The load factor 
denotes the strength of the forces acting on the air 
craft as a result of sudden changes in air currents and 
manipulation of the controls, end is expressed by the 
term G, which is the gravitational force. By defini 
tion, then, all aircraft at rest on the ground or tn 
straight and level flight possess a load factor of 1G 
because the force acting wpon the aircraft under either 
of these conditions is merely that of gravity. When 
the aircraft enters a region of turbulent air or the 
pilot elects to maneuver the aircraft, additional forces 


are imposed on the structure. The additional load on 


the wings resulting from these forces is expressed in 


relation to the gravitational force and is referred to 
as 0.5G, 2.0G, 3.0G, etc, which mean that the forces 
exerted on the wing structure and its members are .5, 
2, or 3 times the force exerted by gravity, For example, 
if the normal weight of che aircraft is 25,000 pounds 
and the load factor at some given moment of acceler 
ated flight is 3.0G, the total force which the wings 
must sustain is 75,000 pounds, or three times the 
normal weight of the aircraft in straight and level 
flight 


MARGIN OF SAFETY. 


The margin of safety is the range of forces which exist 
between the load factor the aircraft is sustaining at 
any given moment and the load factor at which struc- 
tural damage will occur. If, for example, the aircraft 
is incapable of sustaining a load factor greater than 
3.0G, and during flight through turbulent air is sub- 
jected to a force of 1.5G, the margin of safety at this 
particular moment is 1.5G, When fuel and cargo loads 
are increased, the margin of safety decreases. This in- 
crease in weight actually becomes a component of the 
forces acting on the aircraft, and, as such, lessens the 
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acts cde 
this reason, if us acivisalble 
) ircratt to maintain A margin 


rever be exceeded during any 


WARNING 


If the combined weighe of cargo and fuel 

such that the aircraft is incapable of sus 
taining 3 force of 3.0G, turns and pull-ours 
should be made with caution to minimize the 


resulting airloads 


EXPLANATION OF CHART. 


The weight limitations chart (figure 5-2) is intended 
to presence graphically the weightcarrying capabih 
ties of the airceafe as defined by the various criteria 
which provide limits for safe and efficient operation 
The chart will help the flight planner to recognize 
the weighe limitations thac will restrict operation in 
a specific mission and to determine what margin of 


safety may be established 


Note 


Although the chart indicates the limitations 
involved in the loading of the aircraft, the 
authority for operating the aircraft at a given 
gross weight remains the responsibility of 
the local authority 


GROSS WEIGHTS. 


The data in this chart is based on an initial operating 
weight of the aircraft exclusive of fuel and cargo. The 
zero point of the chart at the junction of the fuel and 
cargo load axes represents an operating weight of 
20,000 pounds, Because individual operating weights 
may vary, it will be necessary to adjust the chart for 
the specific aircraft involved. The operating weight 
plus the fuel and cargo required in a mission can be 
shown by gross weight lines that slope at a 45-degree 
angle to the axis of the chart. These diagonal lines also 
indicate various structural and performance limita- 
tions. However, any gross weight line may be plotted 
to obtain a graphic representation of the limitations 
involved in the fuel-weight combination that a mis 


sion may require 


Note 


The gross weight of the aircraft should never 
exceed that required for the mission, since 
unnecessary risk and wear of the equipment 
will otherwise result. Take-off gross weights 
must also be considered in the light of avail- 
able runways, surrounding terrain, altitude, 
atmospheric conditions, and the requirements 
and urgency of the mission. 
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INSTRUMENT MARKINGS 


Ol, PRESSURE 


65 Psi Minimum For Flight 
5 to 110 Psi Normal 
110 Psi Maximum 


FUEL GRADE 100/130 
or 115/145 


MANIFOLD PRESSURE 


0 8 .50.5In. Hg — AL. Permitted 
WEI0 5.42.5 In. Hg—AR. Reqd 
Above 42.5 in. Hg—5 Min Limit AR. Reqd 
E425 In. Hg—Meto Power 
WEEE 48 In. Hg — Moximum 


CARB Alx TEMPERATURE 
—10°C To 15°C — Possible Icing 


mumegS°C To 38°C — Normal 
EEE S0°C — Detonation 


ame 1300 To 1700 Rpm — Dongerous 
Empennage Vibration 
SE 1700 to 2050 Rpm — A.L. Permitted 
ME 2050 To 2550Rpm — AR. Reqd 
Above 2550 Rpm — 5 Min Limit AR. Reqd 
OE 1550-mere rower 
@== 7700 kpm — Maximum 


CYL-HEAD TEMPERATURE 
Ga 50°C — 237°C — A.L. Permitted 
M2 32°C Io 260°C—AR. Reqd 
MB 260°C — Maximum 


———EE—EEE 


Figure 5-1 (Sheet 1 of 2) 
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e¢ are ~ gas CJ 


FUEL PRESSURE ams 27 Snel lle m allowable AIRSPEED -MPH 


Satna pays 112 mph — Full 
OE x to gabe nereet GES 255 mph — pod al allowable 
ae 


— ——— 


AUTOPILOT Off PRESSURE 
-—h 4 to 190 pel = Be psi — Norma! 
DE-ICING PRESSURE 


— 7.5 to 8.5 psi — caer 
GR 9 si — Maxim 


in. Hg — 
He - 
HYDRAULIC PRESSURE > 
food to 
900 psi — Sinhienas 


MIXTURE CONTROL QUADRANT 


GE Auto — Leon 
GEE Auto — Rich 


Figure 5-1 (Sheet 2 of 2) 
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WEIGHT LIMITATIONS CHART - TYPICAL 


BASIC OPERATING WEIGHT OF 20,000 LB 


Note 
This chart is to be used for 
reference only. For performance 
capabilities at the various gross 
weights, refer to appendix | 


DESIGN GROSS WEIGHT AT 209 Win 
LOAD FACTOR NORMAL LANDING 
WEIGHT 
600 — 2 Sg WING LOAD FACTOR 

0 OO FFM. SL. MOT DAY. SINGLE ENGINE 
CLEAN CONFIGURATION MAXIMUM 
rower 
100 fPM Si. STANDARD DAY. SINGLE 
ENGINE CLEAN CONFIGURATION MAX! 
MUM POWER MAXIMUM RECOMMENDED 


1000 .8 


LANDING WEIGHT 

0) — 2.0 WING LOAD FACTOR 

— $00 FP Si. STANDARD DAY BOTH EN 
GINES OPERATING CLEAN CONFIGURA 
TION, METO POWER 


CARGO 


Ga PECOMMENDED 
CAUTIONARY 


Gee NOT PECOMMENDED 


USABLE WING FUEL — 1000 LB 


Figure 5-2 
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WING FUEL LOAD. 


At the base of the chart along the horizontal axis, the 
weight of the fuel normally carried in the wing tanks 


is indicated in thousands of pounds 


LONG-RANGE FUEL LOAD. 


When long-range fuel tanks are installed in the main 
cabin to increase che range of the aircraft or to trans 
port fuel, the total weight of this fuel and the tanks 
should be computed as cargo load. By computing the 
fuel in the long-range tanks as cargo load, detailed 
chart work is eliminated, as are the individual calcula- 
tions involved in adding the weight of the long-range 
fuel to the fuel load and the weight of the long-range 
tanks to the cargo load. Whenever long-range fuel is 
carried, a reduction in the cargo load is necessary to 
compensate for the weight of the long-range fuel and 
tanks 


CARGO LOAD. 


In any mission, range and fuel consumption directly 
determine the fuel thar must be carried, and indirectly 
the cargo that can be transported. With the necessary 
fuel for the mission established, cargo loading is vari- 
able within the limits established by the strength and 
performance of the aircraft. The payload, as carried 
in the cargo compartment, appears in, thousands of 
pounds along the vertical axis of the chart. When 
Jong-range fuel is utilized to increase the range of the 
aircraft, the combined weight of the fuel and tanks 
should be computed as cargo load. 


WING LOAD FACTORS. 


The loads which the wing will sustain under different 
weight conditions are represented by the wing load 
factor lines on the chart. Under most loading condi- 
tions, which are normally limited by single-engine 
performance, the margin of safety provided by the 
wing load factors is very small. However, when flight 
through turbulent air is anticipated, the highest prac- 
tical wing load factor is desirable. 


SPEED. 


The loads on the wing increase as the gross weight 
increases. This effect may be largely nullified by a re- 
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duction in speed. Refer to the paragraph on Airspeed 
Limitations, this section, for recommended speeds ar 
various gross weights 


LANDING GEAR LIMITATIONS. 


The landing gear structure is designed for landing 
during routine operation at a gross weight of 26,000 
pounds at a maximum contact sinking speed of 9 fps 
limit. This is the maximum recommended landing 
weight for normal operation. The maximum recom- 
mended landing weight under emergency conditions 
is 33,000 pounds. This weight is based on the fact that 
the landing gear fittings become critical at this weight 
when landing in the tail down attitude, Therefore, 
when landing at weights in excess of 26,000 pounds, 
the tail down attitude should be avoided if at all pos- 
sible. Ata landing weight of 33,000 pounds, the brakes 
are good for 100 stops. The main wheels and tail 
wheel and tire become critical for strength at 43,000 
pounds gross weight. 


SKI LIMITATIONS. 


The main skis are designed for a gross weight 
capacity of 15,000 Ibs. each. The tail ski is de- 
signed for « gross weight capacity of 4000 Ibs. 


PERFORMANCE LIMITATIONS. 


In the case of 2-engine aircraft, it is generally in- 
herent that performance rather than structural limita- 
tions restricts the weight which the aircraft can carry 
Obviously, the gross weight must necessarily be lim- 
ited by the ability of the aircraft to take off within 
available runway length and clear any obstacles, But 
the primary consideration is the ability of the aircraft 
to fly with partial power. Single-engine performance, 
then, is the major restrictive factor in the loading of 
the aircraft. Note the gross weight lines on the chart, 
particularly those which separate the loading areas. 
Each of these lines defines a specific limitation and sev- 
eral of the lines are wholly performance limitations. 
These performance limitations are based on the gross 
weight at which an adequate rate of climb can be 
maintained under various conditions of power, tem- 
perature, and configuration. 


POWER LOSS AND PERFORMANCE. 


On this aircraft, the effect of an engine failure on per- 
formance is immediate. The loss of half the total thrust 
normally developed by both power plants and the 
asymmetric power condition that results produce a 
marked decrease in the rate of climb. The significance 
of gross weight and configuration immediately be- 
comes apparent, for the aircraft with partial power is 
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weights ve 3 pounds fn a configuration 
where th uling gear and wing flaps are extended 
Power temperature, humidity, and engine 
leficiency exert a considerable influence on the rate of 
climb, even when both engines are operating. It is 
not dificult to visualize the effect which engine failure 
will produce on the rate of climb, but ic is interesting 
to mote the remarkable difference in aircraft perform 
ance resulting from a rise in temperature and a corre 
sponding fall in air density. As the weight limitations 
chart ihustrates, the difference between a standarc ‘y 


{ 


» hot day requires a cargo adjustment of APpProxs 


mately GOO pounds, For purposes of standardization 
he commperature of a standard chwy 18°C (59°F) and 

s bot da 48°C (L1OO4°F) at level, Natur 
ily, variations of remperature an itude within this 
range will give somilarly grack values im brake 
horsepower and rate of climb, The effect of humidity 
ind engine fiiency on brake horsepower and 
nately, ont gross weight at which the airce 


be operated, has no ont 


tanions chart b se there 


CONFIGURATION AND PERFORMANCE 


The configuration of the aircraft al  IMpoOses 
performance. In other than clean configurations 
the increase in drag produces a decrease in the rate-of 
climb and requires a readjustment of the gross weight 
at which the aircraft may be operated. As with power 
lasses, this condition is most critical ac take-off when 
of necessity, the landing gear is extended and the 
cowl flaps and oil cooler flaps are open. The drag cre 
ated by a windmilling propeller and the extended 
landing gear during the take-off roll is such that no 
attempt to take off should be made unless the safe 
single-engine airspeed for the aircraft gross weight 


has been achieved 


RECOMMENDED LOADING AREA. 


The green area on the chart represents the loading 
conditions that present no particular problem in re 


gard to the strength or performance of the aircraft 


Operation of the aircraft at weights outside this recom 
mended loading area should be avoided unless che 
dictates of the mission require it. The green area is 


bounded by the 2.5G wing load factor line 


CAUTIONARY LOADING AREA. 


The yellow area on the chart represents loadings of 
progressively increasing risk as the red area is ap- 
proached. Caution must be exercised because single- 
engine performance at these gross weights is marginal, 
depending upon configuration, altitude, and ambient 
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lir temperatur this a df the gross 
weight diagonal whi t climb of 


i feet per minute at a level on a standard day 


with one propeller feathered, gear and fla; 


maximum power on the operative engine 


LOADING NOT RECOMMENDED 


Note 


Whenever flights are conducted at weights 

shown 1 i area of the chart 

this fact in Form 781 is required 

The red irea represents loadings which are not recon 

mended because the margin of safety, from the stand 

point of both performance and structural limitations 

is something less than the most desirable or practical 

Under conditions of extreme emergency when safety 

of flight ws of secondary importance, the commander 
I} determine whether the degree of risk w 


runts operation of the aircral 


in the red zone 


USE OF CHART. 


imple pr m is] 


n of the chart 


1, Assume chat a C-i7 aircrafe ¢ 


pound payload and 3000 pounds of fuel. Starting with 


the operating weight of 20,000 pounds at “0, proceed 
tlong the vertical axis to 10,500 pounds; this increases 
the gross weight to 30,500 pounds, Next proceed along 
the horizontal axis to 4000 pounds and project a line 
vertically to intersect the horizontal projection of the 


10,500 pound line, By interpolation, the intersection 
will indicate a gross weight of 33,500 pounds. This 
value is above the maximum recommended gross 
weight, and in order to keep within the cautionary 
envelope, the cargo or fuel must be reduced by 


500 pounds 


2. Another example to demonstrate a problem 


where the operating weight of the aircraft is greater 
than that shown on the chart: assume an operating 
weight of 22,000 pounds instead of 20,000 pounds, or 
a difference of 2000 pounds. Using the same require- 
ments as in the previous example and proceeding as 
before, the gross weight will be found to be 33,500 
pounds by interpolation; but, to this value, 2000 
pounds must be added to the cargo scale co correct 
the chart for the heavier aircraft. This increases the 
total gross weight to 35,500 pounds. This value is 
above the maximum recommended gross weight, and 
in order to keep within the cautionary envelope, the 
cargo or fuel must be reduced by 2500 pounds. 
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SECTION VI 
FLIGHT CHARACTERISTICS 


TABLE OF CONTENTS 


General 


Stalls 


GENERAL. 


The flight characteristics are normal for a twin-engine 
transport aircraft. The aircraft is very stable around 
all axes and is easily trimmed to fly bands off. Very 
minor trim changes are required to maintain the de 
sired aircraft attitude. Control forces required for ma 
neuvering throughout the speed range are nor 

Rudder and aileron control is excellent and elevator 


forces are normal at high and low airspeeds 


STALLS. 


The power-off stalling characteristics for this aircraft 
are normal. Stall warning comes in the form of a 
comparatively mild buffeting of the horizontal stabi 
lizer. Stalling speed increases with the degree of bank 
and increase in gross weight, as shown in figure 6-1! 
The ailerons are effective up to the point of stall. No 
violent rolling action either precedes or accompanies 
the power-off stall under any flap setting. However, as 
in the case of most multi-engine aircraft, stall en- 
countered with power on will probably cause violent 
rolling movements. The extended landing gear has no 
appreciable effect on the stalling characteristics. Re- 
covery from a stall is normal and should be made by 


ng the aircraft down and applying power. Apply 


power smoothly and avoid an abrupt pull-out 


PRACTICE APPROACH TO STALLS. 


Practice approach to stalls at a safe altitude, apply- 
ing the principles discussed in the above paragraph. 
Minimum altitude for practicing approach to stalls is 


$000 feet above the terrain. 


SPINS. 


Intentional spins are prohibited. However, in case a 
spin is entered into accidentally, use normal spin re 
covery procedure to regain level flight. If the normal 
spin recovery procedure does not stop the spin, a blast 
of power on the inside engine may expedite the recov 
ery. This is not a normal procedure, however, since 
the thrust from the blast of power may increase air- 
speed beyond the maximum design structure limits. 


DIVING. 


Placarded airspeed should not be exceeded in a dive. 
Recovery from a dive should be accomplished smooth- 
ly, and abrupt pull-outs avoided. 


&1 
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APPROXIMATE STALLING SPEEDS- POWER OFF Note: The extended landing goer 
MPH AND KNOTS IAS has no appreciable effect 
on the stalling choracteristics. 


O FLAP 1/4 FLAPS 


LEVEL FLIGHT] 30 DEG BANK] 45DEG BANK 30 DEG BANK] 45DEG BANK 
KNOTS MPH KNOTS MPH | KNOTS MPH PH KNOTS H | KNOTS MPH 


33,000 
31,000 
29,000 
27,000 
25,000 
23,000 
21,000 


L-ZP-D1 O*L 


1/2 FLAPS 
GROSS 


WEIGHT 30 DEG BANK F BANK 
KNOTS MPH MPH MPH 


Figure 6-1 
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SECTION Vil 
SYSTEMS OPERATION 


TABLE OF CONTENTS 


Corburetor Icing 
Bockfiring 


Spork Plug Fouling and Deleading 


Changing Power Conditions During Flight 


Cow! Flop Operation 


Superchorger Operation (If Installed and Operative) 


Fuel System Monogement 
JATO Checkout Procedures 


Broke Operation 


CARBURETOR ICING. 


Immediately prior to begianing the take-off roll, ad- 
vance the throttles sufficiently to make carburetor 
heat available. Hold the control column full back to 
prevent nose over, Set the carburetor air controls to 
FULL HOT to obtain temperatures within the con- 
tinuous operating range as indicated by the instrument 
markings. Maintain this temperature for the time 
required to insure complete removal of any ice previ- 
ously formed in the induction systems. The increase 
in CAT. will be accompanied by a drop in MP of an 
inch of two. If an appreciable quantity of ice has 
formed in the vicinity of the throttle valve, the MP 
will increase an inch of so as the ice is removed. 
If a0 rise in MP is observed, either no throttle icing 
existed or the ice has not yet melted. The pilot will 
have to decide which circumstance exists. Turn the 
carburetor alcohol deicer switch ON (the carburetor 
deicing control valve handle must also be ON). 
Observe that a drop io CAT. occurs, When satisfied 
that no ice remains io the induction system, move the 
carburetor air costrols to the FULL COLD (RAM) 
position, and begin the mke-off roll immediately. 
When the aircraft is airborne and power is reduced to 
climb settings, adjust the CAT as required to operate 


outside the probable carburetor icing range, as in- 
dicated by the instrument markings, and turn the 
carburetor deicing system OFF. A gradual loss of 
manifold pressure greater than that expected due to 
increase in altitude, without the throttles being 
moved, is an indication of carburetor icing. Apply 
carburetor deicing fluid as required until the ice 
has been eliminated, as indicated by recovery of the 
manifold pressure. Readjust the CAT to avoid further 
carburetor icing. 


Conserve the carburetor alcohol 
supply for momeaotary use during 
flight, for use during landing, of for 
an emergency. 


BACKFIRING. 


To preveot backfiring during starting, movement of 
the mixture control from IDLE CUT-OFF to AUTO- 
RICH should occur slightly before ceasing to prime, 
in order w allow the carburetor to come up to operat- 
ing pressures and start functioning in a cormal man- 
oer. The transition should be smooth. 
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SPARK PLUG ANTI-FOULING 


PROCEDURES 
GENERAL. 


Spark plug fouling is a principal cause of ignition 
trouble, which in turo is one of the most common 
cogine maintenance and operating problems with 
aircraft engines using 100/130 of 115/145 grade fuel 
These grades of fuel may contain a relatively high 
lead content, up to 4.6 cc per gallon. Such fouling 
might be defined as an accumulation of deposits 
which cause misfiring or prevent firing across the 
spark plug electrodes. The most common types of 
fouling are lead fouling and carbon fouling, with 
lead fouling the main crouble-maker, Cause, pre- 
vention, and cure of spark plug fouling are all linked 
to the chemistry and physics of the combustion cycle, 
ewbich in curn are subject to wide variation under 


different ground and flight engine operating conditions. 


4 logical weatment of the problem involves a separate 
discussion of eachaspect of typical engine operation 
including ground running, takeoff, cruise, and descent. 
Prevention is the most profitable line of attack to 


the problem. 


IMPORTANT FACTS. 


Tetraecthy! lead is the most important basic cause of 
lead fouling. Scavenger agents such as teomine in 
the tetracthy! lead are provided to combine with the 
lead during combustion, removing it with the exhaust 
gases. However, under certain conditions of tem- 
perature and pressure, the lead will condense out 
on the spark plug insulator as lead oxide or lead 
bromide. lo the presence of excess carbon as a 
reducing agent, these may form metallic lead particles. 
All such deposits can prevent ignition or firing. 
Other pertinent factors which iofluence plug mis- 
firing include the condition of the ignition system, 
spark plug characteristics and age, general engine 
conditioning includiog the care and handling of spark 
plugs, the operating requirements and characteristics 
of the particular engine installation, and the specific 
engine operation conditions. In general, spark plug 
fouling involves a buildup of deposits chrough pro- 
longed operation under a fixed set of conditions. 
Prevention and remedy for plug fouling, therefore, 
depend on taking action to vary these conditions, 
upsets the chemistry of the fouling cycle, and restore 


good ignition. 
IDLE MIXTURE CHECK. 


Idle mixture adjustment is one of the most important 
factors to be considered in providing protection 
against fouled spark plugs. Wheo performing a post- 
flight check, the pilot must check the idle mixture at 
minimum idle rpm and at the most commonly used 
ground idle rpm for a rise not to exceed 10 rpm. 
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foo much emphasis cannot be placed on slow move 


ment of the manual mixture levee during the check 

Best power mixture must be obtained and held for 
at least five seconds, Best power is when a maximum 
rise in ppm is noted. Any further movement past this 
point will cause a drop in cpm; therefore, the pilot 
should mowe the mixture lever slowly until he has 
obtained maximum rpm and the rpm has started to 
decrease. The mixture lever should then be moved 
very slowly back to the point where the maximum rpm 
rise was obtained, After ascertaining that the best 
power mixture has been obtained and maximum rpm 
rise has been noted, return the mixture control to the 
appropriate setting. If mo rpm rise was noted when 
slowly moving the mixture lever toward IDLE CUT- 
OFF, the mixture is too lean. If over a 10 cpm rise 
is ooted, the mixture is too rich and the mixture 
should be manually leaned to obtain best power or 
maximum rpm. If the rpm rise was less than 10 rpm 
the mixture control may be placed in either the AUTO 
LEAN or AUTO RICH position. This condition will 
be noted on Form 781. 
cylinder head temperature bas a direct bearing upon 


It must be remembered that 


the results obtained; therefore, the pilot must have a 


cylinder head temperature between 160°C and 180% 


when performing an idle mixture check. When the 
aircraft is at the home station and the idle mixture 
is found to be out of adjustment, iris recommended 
that corrective maintenance be performed prior to 
releasing the aircraft for flight. Idle mixture strength 
joes change with altitude changes. Therefore, when 
an aircraft is operating away from its home station, 
the idle mixture could be wo rich and cause fouling 
of the spark plugs. Naturally, this will be noted by 
the pilot when be performs the idle mixture check. 
This will not be cause for rejection of the aircraft, 
as the mixture will be correct when the aircraft is 
returned to the home station. In these cases, the 
pilot will manually lean the mixture for any extended 
periods of ground operation. The mixture will be 
maoually leaned to obtain maximum rpm, which will 
be best power mixture. Further, « minimum of 150% 
cylinder head cemperature should be maintained. The 
most critical fouling range for the R-1830 engine is 
between 900 and 1100 rpm. 


SPARKPLUG CLEANOUT FOR GROUND 
OPERATION, 


Whenever excessive rpm drop is noted during power 
and ignition check proceed as follows: 


1. Propellers — FULL INCREASE. 
Mixture — RICH. 


Operate engine at Field Barometric Manifold 
Pressure until CHT reaches 180-200°C. 
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ache 
minute 

ck ignition 
If spark plugs are not cleared after this pro- 
edure has been tried twice, corrective main- 
tenance must be performed During extended 


periods of gound idling it is recommended that 


mixtures be manually leaned to obtain maximum 
rpm. After cach 10 minutes of ground operation 


at low rpm, the throttles shall be advanced 
slowly (3 to $ seconds per 100 rpm) to a mani- 
fold pressure § inches above field barometric 
pressure. This power shall be held for one 
minute; however, maximum ground operating 


cylinder head temperature will not be exceeded 


NOTE 


Another ignition check will be per- 
floemed just prior to takeoff, when 
time since the last engine runup 


ignition check exceeds 10 minutes 


INFLIGHT PREVENTION, 


A periodic change in engine conditions will usually 
prevent lead fouling during cruise, After cach hour 
at cruise settings, one for the following procedures 


should be used to prevent fouling: 


The use of auto-rich mixture for a two-minute 


period 


4 change in power of 3 to § inches of manifold 
pressure or a change of 100 rpm. A reduction 
ian the power level followed by an increase in 
the power level appears to the most effective 
approach to prevention of fouled spark plugs. 


INFLIGHT DEFOULING. 


If spark plug fouling occurs in flight the rich-mixture 
method of prevention should be cried first, If this is 
sot effective reduce manifold pressure slowly until 
plugs resume firing and maintain this power for 
approximately one minute. Slowly increase power, 
and repeat the previous process until al! plugs have 
resumed firing and manifold pressure has been io- 
creased to the desired cruise setting. 


Whenever appreciable power changes 
are made it is important to cushion 
the high inertia loads on the master 
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ings which occur under these 
onditioas As a rule of thumb, cach 
100 rpm requires at least 1 iach Hg 
manifold pressure (for example, 24 


inches Hg at Operation 


2300 rpm). 
a high rpm and low manifold pres- 


sure should be kept at a minimum 


CHANGING POWER CONDITIONS DURING 
FLIGHT. 


The most economica 
be obtained by 
manifold press 


imit (see Appendix 


To prevent excessive cy! 


power conditions, use 


INCREASING POWER. 


1. Mixture controls \ 


the desired power condit 


Propeller controls Ad 


sired engine rpm 


Throttles Adjust t 


told pressure 


REDUCING POWER 


ttles Ad 


pressure 


Propeller contr 


sired engine rpm 


Throttles Readyust as 


i. Mixture controls Adjust to the pros 


the desired cruising condition 


When maneuvering with low 

ing descent with low power, it is important 
to cushion the high inertia loads on the 
master rod bearings which occur at high rpm 
and low manifold pressure. As a rule of 
thumb, each 100 rpm requires at least | inch 
Hg manifold pressure. Use high rpm and low 


manifold pressure only when necessary 


COWL FLAP OPERATION. 


Full open cow! flaps create high drag which results in 
a reduction of the load-carrying capability of the air- 
craft, and, in addition, requires higher power settings 
to maintain the desired cruise speed. A reduction in 
cow! flap opening will result in improved perform- 
ance as the drag is reduced. Under most conditions of 
flight, optimum performance will be obtained with 
the cowl flaps in the TRAIL position; however, the 
cowl flaps should be set, as required, to maintain in- 
flight cylinder head temperatures. 
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SUPERCHARGER OPERATION (IF INSTALLED 
AND OPERATIVE). 


When shifting from low to high blower, partially close 
the throttle to reduce manifold pressure 3 to 4 inches 
Hg and shift the supercharger control rapidly, with- 
out pausing to HI BLOWER position. With the blower 
control in HI BLOWER position, operate the engine 
essentially as a single-speed engine. If possible, avoid 
excessively high rates of change in engine rpm wheo 


operating in HI BLOWER position 


Do not exceed maximum allowable manifold 


pressure 


If the aircraft is being operated with the blower con- 
trols continuously in one position, shift the blower 
controls, at each odd hour of the clock, to the other 
position (either HI or LOW) until the engine inscru- 
ments stabilize. This will serve to wash away any 
sludge which may have accumulated in the blower 


clatches 


FUEL SYSTEM MANAGEMENT. 


FUEL TANK SELECTION. 


When the engines are operated, the main fuel tanks or 
the auxiliary fuel tanks can be selected to supply fuel 
to a single engine or to both engines. During flight, 
the long-range fuel tanks (if installed) can be selected, 
through the shutoff valves at the front tanks, to supply 
fuel to either or both engines. The fuel tank selectors, 
used with fuel booster pumps, make selection from all 


tanks possible (figure 7-1) 


NORMAL FUEL TANK PROCEDURE. 


When running fuel tanks empry in flight, keep aclose 
check on the fuel pressure gage. It is advisable to 
switch to another tank as soon as the fuel pressure 
begins to drop. If a tank is allowed to run dry to the 
extent that the engine slows down, the throttle should 
be moved toward the CLOSE position before the fuel 
tank selector is moved, in order to prevent the engine 
from overspeeding. All take-offs and landings should 
be made with the fuel tank selector set to the fullest 
main or auxiliary) tanks. 


Unless the fuel is required to complete the 
mission, it is advisable to select a new fuel 
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supply before running a tank empty (approx 
imately 20 gallons remaining) in order to 
prevent engine failure because of fuel starva- 
fon 


Note 


It is very important upon reaching a cruising 
altitude that fuel be consumed from main 
tanks first and auxiliary tanks last. This pro- 
cedure is necessary, since the majority of che 
return flow will be routed to the main tanks 
This procedure will also permit using a min- 
imum amount of elevator tab to trim the 
aircraft. 


LONG-RANGE FUEL TANK OPERATION 
(1F INSTALLED). 


To prevent drawing air into the fuel supply lines, 
which will result in a fuel system air lock, take-off 
is mot permitted with less than 25 gallons of fuel in 
each long-range tank. 


Take-off is not permitted using fuel from the 
long-range fuel supply. The long-range shut- 
off valves must be turned OFF prior to take- 
off 


The long-range fuel tank shutoff valves (figure 1-20) 
will be turned to the OFF position in sufficient time 
to maintain a minimum of 25 gallons of fuel in each 
tank. Since the fuel booster pumps are installed down- 
stream from the maino, auxiliary, and long-range tanks, 
they have a tendency to pump air from the empty 
tanks or leaking valves; therefore, the fuselage tanks 
should not be permitted to run dry in flight unless the 
fuel is needed for emergency purposes 


Note 


If the long-range fuel tanks run dry and the 
engines are allowed to slow down, move the 
throttles toward the CLOSE position before 
moving the right and the lefc fuel tank selec- 
tors from the OFF positions. This will prevent 
the engines from overspeeding. Turn ON the 
booster pumps until the engine runs smoothly 


In the event that air locks occur with the fuel boost 
pumps operating, the condition will in all probability 
be aggravated; however, a new fuel supply should be 
selected immediately. For long-range fuel tank opera 
tion, proceed as follows: 


1. When cruising altitude has been reached, turn 
the long-range fuel shutoff valves ON. 


2. Turn the right and left engine fuel tank selec- 
tors OFF. 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T. 0. 1C-47-1 


When the fuel supply in the long-range fuel 
tanks becomes low, turn the lefe and right fuel 
tank selectors to the LEFT MAIN and the 
RIGHT MAIN positions respectively 


Turn the long-range fuel shutoff valves OFF 


Do not operate with both normal and 
long-range fuel systems on at the same 
time; turn OFF the long-range fuel 
system shutoff valves when operating 
oo main or auxiliary tanks to prevent 
air locks, Do not climb at a steep angle 
when operating on the long-range fuel 
system and the fuel level is low in the 
tanks, since air locks will occur from 


fuel being trapped in the tanks, 


BOOSTER PUMPS. 


Operate the fuel system, using the fuel booster 
pumps if necessary, to obtain the desired fuel 
pressure. 


a. Turn the fuel booster pump switch ON for 
desired engine 


Turn the fuel tank selector for the desired 
engine to the appropriate position: RIGHT 
MAIN, RIGHT AUX,, LEFT MAIN, LEFT 
AUX. (or OFF, if using long-range fuel). 


During climbs and flight, use the booster pumps 
whenever the engine-driven pumps alone do 
not supply adequate fuel pressure. 


When the desired altitude has been reached, 
wait 3 or 4 minutes before turning the booster 
pumps OFF in order to allow the fuel tank 
internal pressure to become equalized with at- 
mospheric pressures. The booster pumps should 
be turned OFF one at a time, and then only if 
the engine-driven pumps maintain sufficient 
pressure. 


In switching from one tank to another, use 
the Booster pumps to help displace any air that 
may have entered the system, and to assure 
sufficient fuel pressure. 


FUEL SYSTEM MANAGEMENT. 
FUEL TANK SELECTION, 


Each engine is supplied independently by the tanks ia 
the corresponding wing. The fuel may be supplied 
from the main tank, auxiliary tank or the outer wing 
tank but cannot be used from any tank to the opposite 
engine without using the cross-feed. It is advisable 
that both engines be operated from their respective 
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wing tanks to maintain proper balance. Fuel manage- 
ment will wary with the mission to be flown, aircrafr 
gross weight and distribution of the fuel load, Whea 
the normal fuel load is carried (204 gallons in each 
main tank, $0 in each auxiliary tank, and 200 gallons 
in cach outer wing tank), the main tanks will be used 
for take-off, climb, and circumstances permitting, in 
cruise until 100 gallons remain in cach main tank 


(figure 7-1). 


Whenever possible maintain sufficient 
fuel in the main and auxiliary tanks to 
permit flight to an emergency landing 
field should the necessity arise to 
dump outer wing tank fuel. 


When « mission requires more fuel than the normal 
fuel load, the outer wing tanks will be serviced to 
capacity before servicing the auxiliary wing tnaks. 


NORMAL FUEL TANK PROCEDURE. 


Should it be necessary to completely exhausc fuel in 
the outer wing and auxiliary tanks in order to con 
solidace fuel available in the main tanks, use fuel 
from the outer wing and auxiliary tanks until 50 
gallons remain in each tank. Next, use fuel fom the 
outer wing tank until 20 gallons remain in each outer 
wing tank. At this time place one selector on the 
main tank and continue using fuel from the outer 
wing tank for one engine. Note the time and monitor 
the fuel pressure on the engine using fuel from the 
outer wing tank, When a drop in pressure is noted 
switch the selector to the main tank position. Wheo 
fuel pressure is again normal note the time and place 
the other selector to outer wing tank position. Monitor 
the fuel pressure on the engine on the outer wing 
tank and when a drop in fuel pressure is noted turn 
the selector to the auxiliary tank position again 
noting the time. When fuel pressure is again normal 
place the other fuel tank selector to the auxiliary 
position and repeat this procedure with the main and 
auziliary tanks, when the fuel level reaches 20 gallons 
in the auxiliary tanks. By checking time to run tanks 
dry an accurate fuel consumption rate can be deter- 


mined. 


Do not completely exhaust fuel in any 
tank at less than 1000 feet above the 
terrain except when necessary. 


NOTE 


If a tank is allowed to run dry to the 
extent the engine slows down, the 
throttle should be closed before the 
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FUEL SYSTEM MANAGEMENT 


iH ENGINE Ht LONG-RANGE FUEL 
rut, TANK SMUTONT HANDLE 
seuector oe 


NORMAL ENGINE STARTING OPERATION 
BOOSTER PUMP ON TO ENGINE BEING STARTED. 


LONG-RANGE FUEL 
SHUTOFF HANDLE 


ON oe. OFF 


o 


TAKE-OFF, LANDING, AND GROUND OPERATION. 
MAIN TANKS TO RESPECTIVE ENGINES. 


I! tanks ore full, use moin tonks first 


Figure 7-1 (Sheet I of 2) 
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ONE.TANK OPERATION 
AIN TANK SUPPLYING FUEL TO BOTH ENGINES 


Figure 7-1 (Sheet 2 of 2) 
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tank selector is moved in order to the aircraft can be landed at weights 
prevent the engine from overspeeding up to 33,000 pounds if proper pre- 
Operate fuel booster pump until the cautions are taken. 
engine runs smoothly 

Select tanks other than outer wing tanks for 


CROSSFEED SYSTEM. engine operation. 


The cross-feed system can be used to equalize the Check the wing flaps UP. 
fuel load in cach wing and in case of fuel system 
failure or damage. To use the cross-feed 


Select the tank fom which fuel is to be used by 


b . 
arn engneee Never dump fuel with flaps in DOWN 


Turn the booster pump ON for the engine which eS 


is to receive fuel fom the opposite side of the 


Reduce airspeed to 100 knots (115 mph) 
aircraft, 


Turn the cross-feed valve ON, then return to NOTE 
NEUTRAL when the indicator light goes out 


Best dumping rate is realized at an 
air speed below 100 knots (115 mph). 
NOTE At this air speed, entire outer wing 


fuel can be dumped io approximately 
The cross-feed indicating light in- 34 minutes. 


licates when valve motor is energized 
in both opening and closing operation 4. Place both dump switches in ON position 
The time lapse for cither is one 
second. Visually check dump opening to make sure 
valve is operating. 
Turn the fuel selector OF F for the engine which 
is to receive fuel fom the opposite side of the 


aircraft. NOTE 


Tura the booster pump OF F. When fue! has been Dumping can be discontinued at any 
consumed to the desired level time by placing the switches in the 
CLOSED (full dowa) position. After 
Turn the booster pump ON for the engine valve is CLOSED, turn switch cto the 
which is receiving fuel from the opposite OFF position. 
side of the aircraft. 


BOOSTER PUMPS. 
Tura the fuel selector for the engine receiv- 
ing fuel from the opposite side of the air- - Operate the fuel system, using the booster 
craft to the desired tank. pumps if necessary, to obtain the desired fuel 
pressure. 
Turn the cross-feed valve OFF then return 
switch to NEUTRAL when the indicator a. Turs the booster pump switch ON for desired 
light has gone out. ecagiac. 
. Tura the fuel selector valve for the desired 
d. Turn the booster pump OF F. engine to the applicable position: RIGHT 
MAIN, RIGHT AUX, LEFT MAIN, LEFT 
FUEL OUMP. AUX, RIGHT WING, LEFT WINGS. 


The following procedure will be used to dump fuel 


from the outer wing tanks; During climbs and flight, use the booster pumps 


whenever the engine-driven pumps alone do aot 
supply adequate fuel pressure. 
NOTE 
. The booster pumps should be turned OFF one 
Fuel dumping should be considered as at a time, and then left OFF only if the engine- 
an emergency procedure oaly, since driven pumps maintain sufficient pressure. 
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In switching from ome tank to another, use the 
booster pumps to help displace any air that 
may have entered the system, and to assure 
sufficient fuel pressure. 


JATO CHECK OUT PROCEDURES 


GENERAL 


The aircraft electrical firing and release circuit 
should be thoroughly inspected before departure on 
@ mission requiring JATO, The manual release 
system should be checked out at this time. It should 
be determined that there is sufficient curreat and 
voltage to ignite the circuit. losure that there is no 
electrical current in the firing circuit when the JATO 
master switch is OFF, JATO attaching fittings 
should also be tested before the Mission, to determine 
the proper operation of the loc king mechanism. Air 
crew member will arm the JATO units (plug igniter 
into aircraft) when the aircraft is in the take-off 


position. 


PREFLIGHT OF JATO SYSTEM 
1, Check Manual JATO Bortle Release 


1. Cock JATO racks (located under fuse lage 
aft of wing trailing edge) by pulling rack 
lock hooks down and forward, 


Pull manual release cable, two handles 
located just forward of main cargo door 
on left wall at seat level (one handle 
for left inboard and one handle for left 
outboard bortle, The other two handles 
are located directly across the aircraft on 
the right hand side. These two handles 
release the right inboard aod outboard 
bottles. If locking hooks have had little 
use, it may be necessary to push hooks to 
the rear lightly with a screwdriver at the 
same time manual release is operated. 


2. Check Electrical JATO Bottle Release 
a. Cock rack as in paragraph 1.a. above. 


b. Turn battery switch ON or APP to RUN. 


Move JATO release switch (located in the 
cockpit on the left side of the electrical 
control panel) up then down. Each action 
releases two JATO bottles. Aid release 
of hook with screwdriver as in paragraph 
1.b. above, if necessary. 


3. Check Electrical Firing Circuits: 


a. Turo battery switch ON or APP to RUN. 
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b. Turn JATO master switch ON (located on 
left side of electrical control panel), A 
red light illuminates when the switch is io 
the ON position, 

Press JATO firing switch (on pilot's 
control wheel.) 


NOTE 


The firing switch will not operate 
unless the JATO master switch is ON, 


1, While the firing switch is depressed, check 
voltage through JATO igniter arming nipple 
(located between the JATO hooks on A/C), 
Meter should show the same voltage as in 
aircraft electrical system 


Electrical Residue Check 


Leave battery or APP power ON, master 
JATO switch ON, and JATO firing switch 
OFF 


Temporarily ground the JATO igniter 
arming nipple to the aircraft with a screw 


driver. 


Use meter and check voltage thru nipple 


The voltage reading should be zero 


[waning } 


It is important that oo voltage is 
detected in the circuit, Even very 
low voltage may be sufficient to 
initiate operation of the igniter. 


Attaching JATO to Aircraft. 


If no stray voltage is found in system 
after check out as outlined in paragraph 4, 
attach bottles to aircraft. 


After bottles are attached, check for 
security locking by attempting to remove 
bottle by shaking. Two (2) men must 
handle bottles at all times, 


NOTE 


Approximate weight of each bottle 
is 185 pounds. 


Installing Igniter to Bottle: 


a. Remove JATO igniter hole plug from 


bortle. 
79 
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Remove igniter from packing container, put 
compound on threads and screw in where 
plug was removed. 


Igniter contains black powder. 


Leave igniter pig-tail on shorting plug of 
igniter until ready for arming. 


d. Tighten igniter firmly in bortle. 


Arming J ATO 


Position aircraft in takeoff position on 


runway. 


Have engines running, check for stray 
voltage as in paragraph 4 with JATO 
master switch ON and firing switch OFF, 


After stray voltage check is completed, 
crew member will signal the pilot the 

circuit is satisfactory. The pilot will 
thea iosure that JATO master switch is 
OFF and fingers are off the firing button 
The pilot will signal crew member that he 
is ready for JATO arming. 


Remove end of igniter pig-tail from shorting 
plug of igniter and place on JATO firing 
circuit nipple. Push FIRMLY into place, 
remove red tag (this could cause pig-tail 
to come off). 


Aircraft is now ready for JATO takeoff 


ATO Takeoff Away From Home Base 


JATO system should be checked out 
thoroughly before departure. 


JATO bottle igniter plugs should be 
loosened and replaced before loading on 
cargo storage rack in aircraft. This will 
insure removal with the finger or a light 
tap with a screwdriver. 
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BRAKE OPERATION. 


Use extreme care when applying brakes immediately 
after touchdown, or at any time when there is consider- 
able lift on the wings, to prevent skidding the tires 
and causing flac spots. Heavy brake pressure can result 
in locking the wheel more easily immediately after 
touchdown, than when the same pressure is applied 
after the full weight of the aircrafc is on the wheels. 
A wheel, once locked in this manner immediately after 
touchdown, will not become unlocked as the load is in- 
creased, as long as brake pressure is maintained. Proper 
braking action cannot be expected until the tires are 
carrying heavy loads, 

Although brakes can stop the wheel from turning, 
stopping the aircraft is dependent on the friction of 
the tires on the runway. For this purpose, it is easiest 
to think in terms of coefficient of rolling friction which 
is the frictional force divided by the load on the wheel 
It has been found that optimum braking occurs with 
approximately a 15 to 20 per cent rolling skid; ie, the 
wheel continues to rotate, but has approximately 15 
to 20 per cent slippage on the surface, so that the rota- 
tional speed is 80 to 85 per cent of the speed which the 
wheel would have were it in free roll. As the amount 
of skid increases beyond this amount, the coefficient of 
friction decreases rapidly so that, with a 75 per cent 
skid, the friction is approximately 60 per cent of the 
optimum and, with a full skid, becomes even lower 


There are two reasons for this loss in braking effective- 
ness with skidding. First, the immediate result of the 
skid is to scuff the rubber, tearing off little pieces which 
act almost like rollers under the tire. Second, the heat 
generated by the skid friction starts to melt the rubber, 
and the molten rubber acts as a lubricanc. 


NACA figures have shown that, for an incipient skid 
with an approximate load of 10,000 Ibs per wheel, 
the coefficient of friction on dry concrete is as high 
as .8, whereas the coefficient is of the order of .5 or 
less with a 75 per cent skid. Therefore, if one wheel 
is locked during application of brakes there is a very 
definite tendency for the aircraft to turn away from 
that wheel and further application of brake pressure 
will offer no corrective action. Since the coefficient 
of friction goes down when the wheel begins to skid, 
it is apparent that a wheel, once locked, will never 
free itself until brake pressure is reduced so that the 
braking effect on the wheel is less than the turning 
moment remaining with the reduced frictional force 


The following procedures will apply for brake opera- 
tion: 


If maximum braking is required after touch- 
down, lift should first be decreased as much as 
possible by raising the flaps before applying 
brakes. This procedure will improve braking 
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by increasing the fricts 


the tires and the runway 


For short landing rolls, a single, smooth appli 
cation of the brakes with constantly increasing 


pedal pressure is most desirable 


When the brakes are used to stop the aircraft, 
it is recommended that a minimum of 15 min 


Section Vil 


take 


use 


he full landing roll should be utilized « 
advantage of aerodynamic braking and to 


the brakes as little and as lightly as possible 


After the brakes have been used excessively for 
sn emergency stop, and are in the heated con 
dition, the aircraft should not be taxied into 4 
crowded parking area or the parking brakes set 
Peak temperatures occur in the wheel and brake 
assembly from $ to 15 minutes after a maximum 
braking operation. T@ prevent brake fire and 
possible wheel assembly explosion, the specified 
procedures for cooling brakes should be fol 
lowed 


The brakes should not be dragged when tax: 
ing, and should be used as little as possible for 
turning the aircraft on the ground 


utes elapse berween landings where the landing 
gear remains extended in the slip stream, and 
a minimum of 30 minutes between landings 
where the landing gear has been retracted, to 
allow sufficient gime for cooling between brake 
applications. Additional time should be allowed 
for cooling if brakes are used for steering, 
cross-wind taxiing operation, or a series of land- 


NOTE 


Taxiing with ove engine isoperative 


ings are performed is not recommended 


FUEL SYSTEM DIAGRAM - SOME 
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SECTION VIII 
CREW DUTIES 


TABLE OF CONTENTS 


Snes 


Introduction 

Pilot 

Co-Pilot 

Flight Mechanic or Steward 
Nevigetor 

Radio Operotor (when assigned) 


Loadmaster 


Aerial Delivery 


INTRODUCTION. 


This section lists duties, other than primary functions, 
performed by crew members. 


PILOT. 


It will be the duty of the pilot to insure that a 
thorough inspection of the aircraft and all equipment 
it conducted before departure. The pilot will per- 
sonally inspect all items of bail-out, ditching, and 
survival equipment. The check lists for the pilot 
are covered in detail in Section II and II. 


CO-PILOT. 


The co-pilot will aid the pilot, as directed, to accom- 
plish the assigned mission. 


FLIGHT MECHANIC / STEWARD. 


The flight mechanic/steward will assist io all matters 
pertaining to the comfort and safety of the passengers 
and flight crew, and will perform any other duties 
assigned. He will also assist in the performance of 
preflight duties and perform the following: 


8.1 


FLIGHT MECHANIC’S/STEWARD’S INSPECTION, 
PRIOR TO LOADING (POWER OFF), 
1. Form 781 — CHECK. 


2. Fuel, oil, alcohol oxygen quantities aod 
servicing — Visually Checked. 


Emergency Equipment — CHECK. 

- Passengers seats and equipment — CHECK. 
Hat racks — Clean (unnecessary items removed). 
Floor covering — In place and secured. 
Emergency exits — Closed and Secured. 

8. Buffet supplies — CHECK. 


Food and equipment stowed. 


9. Lavatory — CHECK. 
supplies. 


Check equipment and 


&1 
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PRIOR TO LOADING (POWER ON). 


1. Cabin lighting —- CHECK 
reading lights 
Buffet Operation CHECK 


3. Lavatory lighting — CHECK 


No smoking — fasten seat 


operation 

Oxygea system — CHECKED 
Check mask and regulator for proper operation 
AFTER LOADING. 


l. Passenger manifest CHECKED AND ABOARD 


Passenger briefing and seating COMPLETED 
z 

Baggage and loose equipment 

Cabin entrance ladder 


STOWED 


Passenger 


LOCKED 


entrance 


Report readiness t 


BEFORE TAKE-OFF. 
1. Passengers — CHECKED 


Check that passengers ar 


fastened, and no smoking. 

2. Seat Belt — FASTENED 
CRUISE. 

1. Engine and Wings — CHECKED. 


Periodically check engine and wings 


cation of malfunction. 


, 


2. Equipment operation — MONITOR 


Be on watch during flight for mechanical irregu- 
larties, and perform any duties indicated by the 
pilot. 


3. Fuel Management — MONITOR. 
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Have a complete understanding of fuc! management 


and monitor fuel tank usage during flight Maintain 


Cruise Control Log whea required 


BEFORE LANDING. 
l. Passengers — CHECKED 


Check that passengers are seate 
fastened, and no smoking 


2. Seat belt — FASTENED 
BEFORE LEAVING AIRCRAFT. 


1. Off-load passengers and 
VISED AND CHECKED 


baggage 


SUPER 


Form 781 — COMPLETI 
Inveotory of equipment COMPLETE 
Aircraft CLEAN 


NAVIGATOR 


The navigator wil be primarily responsible for 


directing the aircraft to its destination over pre 


planned roured The navigator’s basic responsi 


ilities are outlined in the following checklist 
PREFLIGHT (POWER OFF), 
1. Form 781 — CHECKED 


Check Form 781 for any write-ups which may affect 


navigation 
Personal navigation equipment — CHECKED 
FLIP and letdown charts — CHECKED 


Celestial tables and emergency map kits — 


CHECKED 

Airspeed calibration card — CHECKED 

Spare VHF crystals — ABOARD AS REQUIRED 
Aircraft Clocks — SE 


Standby compass 


RENCY. 


CHECK FOR CUR- 


Astrodome stand ~ CHECKED 
Astrodome — CHECKED 


Astrocompass and mount — CHECK ALIGN- 
MENT ALL POSITIONS. 
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Driftmeter OFF AND CAGED 


ck driftmeter lens for cleanliness and fogging 


to momsture of dirt. Clean if required 


Driftmeter alignment card — CHECKED 
Altimeter — SET TO FIELD ELEVATION 
Oxygen system 


and equipment — CHECKED 


Flux gate compass SET VARIATION ZERO 


PREFLIGHT (POWER ON), 


8. 


9. 


Driftmeter 
MENT 


Navigator's compartment lights — CHECKED 


CHECK OPERATION AND ALIGN 


Radio Comp " CHECKED AND TUNED 
HECKED 


luxgate compass CHECKED AGAIN 
ANDBY COMPASS 
eter — CHECKED AND SET 
a. Rotate the setting knob until the current 
altimeter setting appears in the kollsman 
window and compare the altimeter reading 
against the field elevation previously set. 


(max error ~ 74 feet). 


Apply this known altimeter error to all sub- 


sequent altimeter readings during the flight 


checked 
10,000 


should be 
assure that the 


The altimeter 
closely to 
correctly. 


foot pointer is reading 


Due to previous setting of the alti- 


meter, the setting knob could have 
been rotated until eventually the 
numbers reappear from the opposite 
side, thurs indicating a 10,000 foot 


error. 


Sextant ~CHECK OPERATION AND LIGHTING. 


Seat Belt and Shoulder Harness — FASTENED. 


Interphone — ON STATION. 


INFLIGHT 


NOTE 


The navigator will occupy the navi 


gator’s station during all take-offs 


and landings and will monitor all 


tostrument departures and approaches 


Over water position reports — Prepare as 


quired 
Navigator's Log Maintain 


Fuel Management — MONITOR 


[he navigator will monitor fuel consumption during 
& 


all ower water flights and maintain the required charts 


4. Emergency landing fields — MONITOR WHILE 


ENROUTE 
BEFORE LANDING. 
1. Interpbone ON STATION 
Navigation equipment SECUR 


3. Seat belts and shoulder harness ~ FASTENED 


AFTER LANDING. 
l. Radio compasses — OF F 
LORAN — OFF 
Driftmeter ~ OFF AND CAGED 
Fluxgate compass — ZERO VARIATION 
Navigation equipment — STOWED. 
Navigator's log — COMP LETE 
1. Complete as required 


Lights OFF 


RADIO OPERATOR (WHEN ASSIGNED), 


The radio operator must be proficient in the utili- 
zation of all radio equipment installed in the airplane 
and in addition, be current in the use of CW and 
voice procedures. He must be thoroughly familiar 
with emergency procedures as they pertain to his 
duties as radio operator. 


MISSION PLANNING. 
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1. Communications Requirements — COMPLETI 


Complete requirements for briefed routes to be flown 
Coordinates with crew members, as re quired, for 
reporting points, crystal and frequency requirements, 


alternate and emergency airfields, etc 


Applicable Pilot's Manuals CURRENT AND 


COMPLETE 
Check «pplicable pilot's manuals (Enroute Charts, 
Enroute Supplements, Terminal Charts), for current 


and complete contents Correct’ publications as 


required 


3. Communications Kit — COMPLETE 


Communication flimsy, forms, radio logs, trequency 
cards, crystals and tool kit (where applicable), ACP 
(125B-1, 131 and 145). 
EXTERIOR INSPECTION, 

Antennas — CHECKED 
Inspect all antennas for security of mounts, cleanli 


ness, grease spots for exhaust carboo on stub masts 
cracks on base, ground wire secure on stub type 


2. Static Dischargers CHECKED 


Check all static dischargers for length (at least six 


inches). Wick should be approximately one inch 


long and not frayed or ragged 
INTERIOR INSPECTION, 
Personal Equipment — STOWED 
Stow all personal equipment not necessary for flight 
2. Oxygen System — CHECKED 
Check mask and regulator for proper operation 
3. Required Publications — STOWED. 


Stow applicable pilot's manuals, mission data, and 


ommunications publications in the control cabin 
4. Form 781 — CHECKED. 

Check for status of communications equipment 
5. Radio G-File - CHECKED 

Check for completeness and condition, 
6. Frequency Charts -— CHECKED. 
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Check the VHF /UHF/HF frequency charts for 


frequency assignments and channelization 
7. VHF Radio Channelization — CHECKED 
Check for proper crystals and thumb wheel settings 
8. UHF Radio Channelization CHECKED. 
Check all channels for proper settings 
9. VHF rmdio Operation CHECKED 


heck operation of qwansmitter and receiver, sic 


tone level, DF tone; and background noise 


UMP Radio Or ~ CHECKED 


operation of transmitter and receiver, 


and background noise 
HECKEL 


Check control pane! for proper aligame 
operation of receiver on all bands and select 
positions Check indicator for proper operat 
LOOP AND COMPASS position with loca 


heck operation of W switch an 


station 


lights 


VOR Receiver CHECKED 


Tune in station by selecting the proper channe! 
Check the Bearing Indicator for proper homing. Set 
the reading indicated by the Bearing Indicator into 
the course set window of the course indicator. Check 
the CDI on the course indicator for centering and the 
TO/FROM window for a TO indication. Set the 
reciprocal reading, indicated by the Bearing Indicator, 
in the course set window. Check the CDI on the 
course indicator for centering and the TO/FROM 


window for a FROM indication. 
13. Glide Slope Receiver — CHECKED 


Set the localizer frequency in the OMNI receiver 
Check the glide path alarm pointer (red flag) and 


horizontal bar for movement. 
l4. TACAN — CHECKED 


Tune in station by selecting the proper channel, 
Check the Bearing Indicator for proper homing. Place 
the function selector switch to T/R and check the 
range indicator. Place the instrument select switch 
to TACAN and check the CDI on the course indicator 


for proper indication. Return the instrument select 
switch to VOR. 
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HECKED 
vise and push-to-rest light 
CHECKED 


tion oof al crew member interphone 


both NORMAL AND CALL positions 
CHECKED 


luce power switch to MVC Check dial lights, 


crystal filter switch, beat frequency knob, CW OSK 
switch, antenna alignment and reception on all bands 
CHECKED 


8. Liaison Transmitter 


channalization for mission requirement [re 
Key transmitter and check PA Plate and 


lings heck operation with an Air-Ground 


cy Radios 


CHECKED 


the emergency 


rrent inspection 


BEFORE TAKEOFF 


COMPLE 


Enter a liscrepancies 


them to the attention of the 
Radios ~ ON AS REQUIKED 
- INITIATED 
and monitor frequeacies as required 


FASTENED 


AFTER TAKEOFF AND CLimB. 

Radio Contact — established — AS REQUIRED 
Establish contact with and obtain primary and secon- 
dary frequencies from the ground station Send 


departure report. 


INFLIGHT. 


l. Radio Log — MAINTAINED. 


Set up the log in such a manner that events of the 
mission may be reconstructed. 
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Monitor assigned frequencies as r 


4. Reports — TRANSMITTED AS REQUIRED 
When reporting is required, procedures will be as 


outlined in current directives and publications 
4. Emergency Communications — AS RE QUIRED. 


When circumstances require emergency transmissions, 
the pilot will authorize the type message required 
Format and procedures will be as outlined in current 
lirectives and publications. Perform inflight main- 


tenance, if possible, wm maintain communications 


NOTE 


No transmission will be made on 
emergency distress frequency chan 


nels except for emergency purposes in 


order to prevent transmission of 


messages that could be construed 


ss actual emergency messages 


DESCENT AND BEFORE LANDING 
l. HF Radio Equipment ~ OFF 


Turn HF equipment off when not required for approact 


ot landing communications 
Trailing Wire Antenna — CHECKED IN 


Off Watch — LOGGED 


m off watch if not required to 


oach or landing 
i. Safety Belt — FASTENED 
AFTER LANDING AND POSTFLIGHT. 
Form 781 — COMPLETED 
Enter al! radio discrepancies in the Form 78] 


2. Radio Log - COMPLETED 


Complete radio log and have it certified by the pilot. 


3. Radio Operator's Station — CLEANED 
4. Radio Logs, Codes and Ciphers — TURNED IN. 


Collect and turn in to the proper authority all logs, 
codes and ciphers. 
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LOADMASTER 

PRIOR TO LOADING. 
1. Cargo and Passengers — Preplan Loading 
2. Manifests — Prepare AS REQUIRED 


3. Form 365F and load adjuster — CHECK, 


Special loading and aerial delivery equipment - 


CHECK. 
Tie-Down Equipment — CHECK 


Static lines and extensions — CHECK 


Safety belts — Check number and condition 


Emergency and survival equipment — Check 


condition and stowage. 
Oxygen system —- CHECKED 
Check mask and regulator for proper operation 
10. loterphone and cabin lighting — CHECK 
Il. Cabin and latrine — Clean and secure 


Assist flight mechanic As required 


AFTER LOADING. 
1. Cargo Tie-Down — CHECK 
Loose Equipment — SECURED 
3. Jettison Plan —- COMPLETED 
4. Form 365F — COMPLETED 


5. Passengers - BRIEFED AND SEATED 


BEFORE TAKEOFF. 


1. Main Cargo and Baggage Doors — CHECKED 


AND SECURE 
2. Passenger's seat belts — FASTENED 
3. Cabin Secure — Notify Pilot. 


AFTER TAKEOFF. 


1. Cargo Tie-Down — CHECK. 


2. No smoking and fasten seat belt sign — AS 
REQUIRED. 
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AERIAL DELIVERY (PERSONNEL) 
TWENTY MINUTE WARNING 


Alert 


MONITOR 


t~ REMOVED 

Static Line Buffer Bar 
Minute Check ¢ 
TEN MINUTE WARNING 

Notify | 


umpmaster 


ine = HOOK UP 


SIX MINUTE WARNING (RED LIGHT 


Red R 


ONE MINUTE WARNING 


~ RETRIEVE 
Line Buffer Bar — REMOVED 
mp Door — REPLACE. 

After Jump Check — COMPLETE 
AERIAL DELIVERY (EQUIPMENT) 
TWENTY MINUTE WARNING 

Alert Relayed from Pilot 

Interphone — MONITOR 

3. Static Lines — CHECK. 


4. Jump Door - REMOVED. 
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AFTER DROP 


uv 


TEN MINUTE WARNING 


After Dro 


BEFORE LANDING 


AFTER LANDING 
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SECTION IX 
ALL-WEATHER OPERATION 


TABLE OF CONTENTS 


Introduction 

Radio Range Approach 

Ground Controlled Approach (GCA) 
Instrument Landing System (ILS) 

Automotic Direction Finder (ADF) Approoch 
Omni-Range (VOR) Approach 

Flight In Turbulence and Thunderstorms 
Night Flying 

Cold Weather Procedures 


Desert Procedures 


INTRODUCTION. 


Except for some repetition necessary for emphasis, addition to, the normal operating instructions covered 
clarity, or contiauity of thought, this section contains in Section HI. Discussions relative to systems 
only those procedures that differ from, or are io Operation are covered in Section VII. 


Instrument Flight Procedures 


The aircraft has excellent maneuverability character- way is wet or rain or snow is falling. 
istics for instrument flying. Stability in all axes is When the above conditions exist, ice 
excelleat. Maneuverability on Ground Control Ap- may accumulate on the empennage 
proach and Instrument Landing System is very good. during runup and take-off, and wing 
Before attempting any instrument flight, check that and carburetor icing may occur im- 
all radios, radio aids, and flight instruments are mediately after take-off. 

operating properly. 

Planning for instrument take-off should include the 


INSTRUMENT TAKE-OFF. possibility of return to the field, and suitable precau- 
tions should be taken, including the monitoring of 


the take-off by GCA or other instrument facilities. 


INSTRUMENT CLIMB. 


Take-off should be avoided when both 
temperature and dew point are within Climbing airspeed and attitude are easily maiotained. 
the area of 31° to 33°F and the run- Banks in excess of 30° are not recommended. 


1 
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miditions does not differ 
under VFR conditions; however, the 


cks shoul made 


lirectional indicators periodically 


ith the standby compass 


for entering known of suspected icing or 


le moisture, turn on the pitot heat and be 


tt for propeller, wing, and carburetor ice i 


starts to for on unheated parts of the 


windshield, 's an indication that ice is 


Turn on the propeller 


; CAUTION 


Arron 


r btwots are used, do not 
continuously, since this 
nm ballooning the ice im 
the boots and render 

Allow the ice to 

» approximately 4 inch 

" 


then crn the boots on to 


Alter the is removed 


SPEED RANGE. 


and flight racteri are good through 


the full range of and 


instrument flight 
be conducted 1 lance with the power 


charts (see Appendix) 


DESCENT. 


To descend from altitude, use the same procedure as 
during VFR flight to the minimum instrument alti- 
tude for the range being used and in accordance with 


instructions received from Air Traffic Control. 


HOLDING. 


Hold with the landing gear and « 
use cnough power maintain an 


121 mph). 


INSTRUMENT APPROACHES. 


The general qualities and capabilities of che aircraft 
are excellent for instrument approaches. A study of 
all approach procedures must be made before starting 
the initial approach. Complete the prelanding checks 
before final approach, so that full attention can be 


given to flying during the approach 


RADIO RANGE APPROACH, 


See Figure 91. For detaile instrument a 


procedures, see AFM §1-37 
GROUND CONTROLLED APPROACH (GCA), 


There is very little difference between a 


approach 


range approach The f 


reference to basic instruments and execution 


structions issued by a ground controller (fi 


INSTRUMENT LANDING SYSTEM (ILS). 


An ILS differs from a GCA only in that the requir 


procedures must be interpreted from instrument pre 


sentation (figure 9-1) 


AUTOMATIC DIRECTION FINDER (ADF) 
APPROACH, 


See figure 9-1 


OMNI-RANGE (VOR) APPROACH, 


(See figure 9-1.) 


TACAN APPROACH, 


(See figure 9-1.) 


Ice and Rain 


Rain without icing conditions presents no particular 


problems other than restricted visibility. Wheo icing 


conditions are encountered, the following procedure 
will apply 


1. Koown regions of severe icing will be avoided. 


2. Before entering an icing region, turn on the 
pitot beaters and check deicer system pressure. 


2 


NOTE 


Climb or cruise at 10 to 15 knots 
above sormal during icing conditions; 
reducing the angle of attack mini- 
mizes the accumulation of ice on 
under surfaces. 
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VFR & IFR RANGE, ADF, VOR, ILS, GCA, AND TACAN 


APPROACH PROCEDURE. 


(3) Sing Single | Engine: 


When landing is ossured 


a. rpm 2550 


Max Power 
“a 
6 


b. Before landing checklist completed 


-* 


. Decent checklist completed. 
Airspeed 1.4 V. IAS mini- 
mum. Decent checklist 
completed. 

. Prior to turning final airspeed 
1.4 V, IAS minimum. 

Wing flaps as required. Be- 
fore landing checklist com- 
pleted. 

. Airspeed 1.3 V<IAS minimum 
Wing flaps as required. 


. Airspeed 1.2 V, IAS minimum. 


. Touchdown. 


Figure 9-1 
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Regulate carburetor heat fo maintain CAT 
within limits and adjust the cow! flaps as re 
quired to maintain proper CHT during flight 


through che icing region, 


Operate the wing and empennage deicer system 
as required (see the paragraph on Wing and 
Empennage Deicing System Operation, Section 
iv) 

If sce forms on the wing area aft of the deicer 
boots, change the flight path and leave icing 


egion 


Flight in Turbulence 


WARNING 


Flight through a thunderstorm or clear 
vir turbulence should be avoided if at 
all possible. However, should circum 
stances force a flight into a zone of 
severe turbulence, the desired pen 
etration airspeed of the aircraft, 
which is 60 mph above the stalling 
speed for its gross weight, should be 
established before entering the storm 
The following recommended tech- 
niques aid in reducing structural 


Strain to the aircraft 


Power settings and propeller pitch are the keys to 
proper flight technique in turbulent air, (Severe 
turbulence is defined as a condition of sufficient dis 
turbance to make the safety of the aircrafe and its occu 
pants the pilot's primary concern.) In selecting a speed 
for operation in severe turbulence, a compromise must 
be made between the desire to keep the speed low 
enough to permit the structure to withstand the great 
est possible gusts and the desire to keep the speed high 
enough to prevent closely approaching the stalling 
point 


APPROACHING STORM. 


It is imperative that the aircraft be prepared as follows 
we entering the zone of turbulence (if the storm 
cannot be seen, its proximity may be detected by radio 


crash static 


Disengage the autopilot. 
Reduce airspeed as required 


Mixture controls — AUTO-RICH. 


9-4 
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WARNING 


Ice accumulation on the aircraft wil 
result in higher stall speeds duc tx 
the change in aerodynamic character 
istics and increased weight of the 


aircraft due to ice build-up Ay 
proach and landing speeds must 


increased accordingly 


and Thunderstorms 


Propeller controls 


Pitot heater switch 


Check the 


instruments 


Safety 


elt (an if 


shoulder harness 
Tightened Check with crew members 
g 


10. Turn off any radio equipment rendere 


by static 


il Turn the cockpit lights wigh 


the blinding of lighting 


Perec rccccccs 5 
‘ 


$ CAUTION } 


l rercrercercces 


Do not lower the flaps or 


structural damage may occ 


PENETRATING STORM. 


Penctrate the storm as follows 


1. Maintain the power and pitch settings estab 
lished before entering the storm to hold che 
airspeed constant, regardless of an erratic air- 
speed indication caused by heavy rain partially 
blocking the pitot heads 


Devote full attention to flying the aircraft. Con- 
centrate principally on holding a level attitude 
by reference to the attitude indicator and main- 
taining as constant an altitude as possible 
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$ CAUTION } 


in severe turbulence 
differential barometric pressures, A 

{ several thousand feet may be 

expected, and allowance for this error must be 


nude in determining nommum safe alcitude 


Section |X 


Note 


Altitudes nearest the freezing 


are usually the most turbulent 


Do not attempt to keep up with the airspeed 
mdicator, which may be off as much as 60 
knots as o result of heavy rain partially 


ing the pitot heads 


Use as little elevator control as possible in main 
taining attitude in order to minimize the stresses 


imposed on the aircraft 


Night Flying 


Oo aircraft not equipped with landing light shields, 


a glare from the landing 


the cockpit. 


lights will be noticed in 


Cold-Weather Procedures 


The following operating instructions are written to 
supplement the instructions in Section IH and should 
be complied with when cold weather conditions are 
encountered. The success of extreme weather operation 
lepends greatly on the preparation made during en 
gine shutdown as outlined in this section; upon this 
depends the success of the next day's starting operation 
Most cold weather operating difficulties are encountered 
1 the ground, The most critical periods in the opera 
the airceaft are the postflight and preflight 

riods. Proper diligence on the part of crew members 
cerning ground operation is the most important 


r in successful cold weather operation 


» prevent eogine oil starvation duc 
re ongealed oil in the engine oi 
tanks, the procedures for oil preheat 
und) =6oil §=dilution must be strictly 
adhered to. Oil in the tank must be 
to —12°C (+10°F) of above 


before starting engines. 


BEFORE ENTERING AIRCRAFT. 


- WARNING 


All ice, frost, and snow must be re- 
moved before flight is attempted. 


Apply external heat to the engines and accessory sec 
tions, Preheat the engine nacelle until cylinder head 
temperatures reach 4°¢ The time requirements on 
the following list are rough estimates for engine heat 
ing at various temperatures, These requirements will 
vary with wind velocities and percentage of engine oil 
dilution. The tabulation below is based on an oi! dilu- 


tion of approximately 25 per cent and no wind 


*C (20° to OF) » hour (approx) 


', cL hour 


2° wo w'°Cc ¢ 25° wo 40°F) 1. to 2', hours 


Check the oil drains for oi! flow. If no oil flow is ob 
tainable, continue preheat until oi! flow is readily ob- 
tained. In addition to external heating, oil immersion 
heaters may be used; however, no special fittings are 
provided in the oil tanks for immersion heaters on 
some aircraft. If the immersion heaters are to be effec- 
tive in keeping the oi! warm during the night, they 
should be placed in the oil tanks immediately after 
landing. Use a portable heater to heat the flight instru- 
ments, defrost the windshields, and warm the radios, 
the dynamotors, the inverter, and other equipment 
within the aircraft, Remove all external coverings, 
pitot head covers, wing covers, etc. Clean the shock 
struts and landing gear actuating cylinders of ice and 
dirt, and check the struts for proper inflation. The 
hydraulic system is limited to 40°C (—40°F) and 
will not operate below this temperature, Check for 
engine stiffness periodically to determine when sufh- 
cient heat has been applied. Generally, if an engine 
is stiff enough to require more than three men to move 
a propeller, it is considered too stiff to start 
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ON ENTERING AIRCRAFT. 


Operate all the flight control surfaces and tabs 
through full travel three or four times to check 
ease of operation, When lowering flaps during 
normal preflight, the flaps should be lowered in 
ipproximately lO-degree increments to check 


ease of operation 


Check functioning of se Instruments 


can be checked without engine operation 


WARNING 


n cold weather, make sure 
ments have warmed up sufficiently to 
insure normal operation, Check for 


sluggish instruments during taxiing 


Exert light pressure on the brake pedals several 
times before setting parking brakes to assure 


adequate pressure for parking brake operation 


BEFORE STARTING ENGINES. 


Before starting the engines perform the fol 


Remove the oi! immersion hearers 


Remove the ground heater ducts 


Remove the engine nacelle shields (or covers 


nstalled 


Pull the propellers through 15 blades by hand 


STARTING ENGINES. 


Open the cow! flaps 


CAUTION 


Do not close cowl flaps to expedite 


engine warmup. 


pressure is not within limits after 30 
seconds running, or if the pressure drops below 
limits after a few minutes of ground operation, 


shut down and check for blown lines or coolers 


and recheck for congealed oi! or ice at the 


drains 


Note 


Oil congealing in a radiator produces 
nusual and often misleading indica- 
tions. The usual indication is high oil 
temperature together with a reduction 


T. O. 1C-47+1 


n pressure, often followed by a sudden 


frop in oil temperature accompanied 
by high pressure as the congealed oil 
& gx 


is forced into the system 


Carburetor air preheat (not to exceed carburetor 
air temperature limits), should be applied im 
mediately after starting in order to assist va 


porization and combustion 
Check all instruments for proper operation 


Operate the win flaps at least once 
F RB F 


When warming up an engine after an oi! dilu 
tion operation, it is preferable to allow the oil 
temperature to rise above 60°C (140°F) and to 
increase the engine speed during the runup 
to dissipate as much of the fuel as possible to 
sllow the oil to return to its normal viscosity 
Below this temperature d at low engine 
speeds, very little fuel will be dissipated from 


the oil 
WARM-UP AND GROUND TESTS. 


Use the procedure under Engine Runup, Section Il 


TAKE-OFF. 


Carburetor heat may be required so that the fuel will 
vaporize properly at extremely low temperature. 
Monitor and regulate the carburetor heat to maintaio 
carburetor air temperature within the proper limits 
during engine cunup, climb and cruise (see the para- 
graph on Carburetor Icing, Section VII). 


The heating system should be operating so that the 
windshield defrosting can be utilized during wke-off, 
if necessary, and so that the flight instruments will not 
cool and give erroneous indications. Pitot heaters 
should be ON if precipitation is encountered or if 
icing cénditions are anticipated immediately after 
take-off. Remember that the flight indicators are not 
44°C ( 45°F) 
and thar all flight instruments should be cross-checked 


very reliable at temperatures below 


{ CAUTION | 


ae 


Do not use surface de-icers during take-off 
because of resultant disturbance of air flow 
spoiling the lift of the wing 


AFTER TAKE-OFF. 


After take-off, cycle the gear several times to remove 
slush and snow and to prevent the gear from freezing 
in the retracted position. 
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DURING FLIGHT. 


Periodically exercise prop controls 


supply of warm oi! in the prop dome 


APPROACH AND LANDING. 


Follow 
buretor heat as required, to prevent carburetor icing 
At 
low temperatures it would be wise to use a power-on 
approach, thus helping keep the cylinder head tem 
perature from becoming critically low, Whenever car 
buretor heat is used, allowance must be made for the 


normal prelanding procedures, Apply car 


and to keep engine running smoothly extremely 


power reduction associated with application of heat 


Drain the water supply systems 


ENGINE SHUTDOWN. 


Oil dilution is preferred, if the expected minimum 
is below 4°C (40°F), 


mize the requirement for preheat prior to the 


temperature in ore to mim 
next 


engine start 


OIL DILUTION PROCEDURE. 


aircraft is equipped with an engine oil dilution 


When a 


gine oil should 


system to facilitate cold weather starting 
cold weather start is anticipated, the ¢ 
be diluted with fuel before the engines are stopped 
provided that the engine oil temperature is maintained 
below 50°C (122*F). Above this temperature, dilution 
fuel introduced into the sys 


is not effective, since the 


tem will vaporize 


When the oil temperature exceeds 50°C (122°F) dur 
ing the dilution period, stop the engine and wait until 
oil temperatures have fallen below 40°C (104*°F) be 
fore again starting the engine and resuming the dilu 
tion During conditions of extremely low 
OAT 
up into cwo or more short periods because of oi! tem 
perature 


If it is necessary to service the engine section oil tanks, 


operation 
it may be necessary to break the dilution period 


limits for dilution 


he oi! dilution period must be divided so that part of 
the dilution is accomplished before the oi! tanks are 
serviced and the remainder after the tanks are serviced 


1C-47-1 Section IX 


tank is full | we than 3} minures dik 


rion time is required, some oil should be drained from 
the tank to prevent overflowing during the dilution 


period of subsequent engine run 


Perform the of dilution operation as follows (opera 


tion of the oil dilution system is indicated by 


a drop 
in fuel pressure, followed later by a drop in oil pres 


sure 


1200 rpm 


Operate cach engine 
122°F 


a short period if che 


Maintain oi! temperatures below 50°C 


stopping 


temperature 


an engine for 


exceeds this limit 


ON 


Turn booster pumps (wobble pump 


dik lennon switches for 


the following periods for indicated anticipated 


Operate the oil tion 


temperatures 


2 minutes 


16°C 120 7 minutes 


Move the propeller controls from INCREASE 
to DECREASE j 


temes to Gc 
propeller domes 


three oil the 


The 
propeller controls from 
to DECREASE RPM three 


total 


slute in 


time required to actuate 


INCREASE RPM 


times should not ex 


the 


minute time. This | minute will t 


n addition w 


ceed | « 


dilution time the tame required 


co diluce for each anticipated ambient ten 


perature 


feather 


then athering 


oil in left ather 
using 


A short 


10 seconds at the end of the 


same proce 


acceleration period of approximately 


dilution cun will 
usually clear the spark plugs of any fouling 


condition resulting from the prolonged idling 


After the oil has been diluted as specified above, and 
the propeller feathering system checked out during 
dilution, position the carburetor mixture controls to 
IDLE CUT-OFF, and continue to hold the oil dilution 
switch ON until the propeller stops turning 


Desert Procedures 


Tind-blown sand is the main concern of operation in 
the Many of the malfunctions which occur 
will be found to originate from improper care on the 


desert. 


ground. Since most of the procedures given in Section 
ll apply as well to Desert Procedures, only specific 
information for care of the aircraft during ground and 
flight operation will be given in this section. Carbu- 
retor air filters may be required for all operations. 


Unless absolutely necessary do not take off during 


sand or dust storms. 


HIGH ALTITUDE PROCEDURES. 
The 
operating from fields with an elevation chat results in 


following procedures are recommended when 


density altitudes of approximately 6000 to 16,000 
feet. 


9.7 
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STARTING. 

The engine is more prone to flooding upon starting at 
jensity altitudes above 6000 feet, due primarily to 
reduction in density of the air flowing through the 
carburetor The following techniques should be 
employed wheno starting at these altitudes. 


1. Use larger throttle openings when starting 


2. Start in low blower. 


3. When bringing in the mixture, move it to the 


AUTO-LEAN position 
TAXIING, 


Above 6000 feet deasity altitude, taxiing should be 
tone at 1200 rpm in AUTO-LEAN If necessary, 
manually lean mixtures to achieve a smooth idle. 


ENGINE RUNUP. 


Normal runup procedures will be used at altitudes 
below 10,000 feet density altitude At altitudes 


above 10,000 feet, where high blower will be used 


T. O, 1€.47.1 


for takeoff, eliminate normal sequence of high blower 
check. Shift to high blower at 1700 rpm, just prior 
to advancing throttles for mkeoff 


TAKEOFF. 

At altitudes below 10,000 feet, use low blower and 
normal takeoff procedures. Above 10,000 feet alti- 
tude, high blower should be used. 


APPROACH AND LANDING. 


Normal low altitude traffic patter, approach and 

threshold-indicated airspeeds are recommended; how- 
ever, bear in mind that true airspeed increases with 
altitude for the same indicated airspeed and coo- 
sequently, the landing ground roll will be appreciably 
extended at high elevations. Another factor to con- 
sider is the decrease in ground cushioning effect 
during the flare out. Close adherence to the recom- 
mended approach speeds and flap settings are man- 
datory for the successful completion of cither a land- 
ing or go-around, After touchdown place mixture in 
AUTO-LEAN and blowers in LOW 
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Appendix T 
Port 1 


0. 


GENERAL INFORMATION. 


The information in the Appendix is presented to 
ASSIST operating personne! to a better understanding 
of the performance capabilities and limitations of 
the aircraft The objective of the Appendix is to 
provide specific performance values in graphical 
form covering all reasonable conditions under which 
the aircraft will be operated to enable operating 


personnel to utilize the aircraft efficiently 


DISCUSSION OF CHARTS. 


The take-off charts are preseoted in such a manner 
that performance may be determined for any set of 
armospheric conditions. The climb data is presented 
for standard day and hot day atmospheric conditions 
Range performance may be determined for any atmos- 
pheric temperature condition by considering the 
altitude specified in the charts as density altitude, 
The performance charts are identified according to 
their type and condition of operation by colored 
page borders conforming to the following code 

Normal Operation «Plain Corner 
Emergency Operation Red Corner 


Hot Day Operation Yellow Corner 


DEFINITION OF TERMS 


AIRSPEED ~ the speed of the aircraft relative to 


the air through which it is moving 


AMBIENT CONDITIONS — conditions of the air 


surrounding the aircraft at any piven time under 


consideration, 


AUTO-LEAN — the mixture control fever at the lean 


detent 


AUTO-RICH — the mixture control lever at the rich 


detent, 


BMEP DROP - a loss in BMEP due to a manual 
adjustment of the mixture control. 


CALIBRATED AIRSPEED —- indicated airspeed 


corrected for instrument and position error, 


COMPRESSIBILITY ERROR — an error in the air- 
speed indicator reading and the outside air temper- 
ature indicator reading caused by air being slightly 
compressed by the moving aircraft. 


DENSITY ALTITUDE — the altitude obtained from 


a standard density altitude chart for any given 
pressure altitude and temperature or for any density 


ratio factor (1/4 e— ). 


Al-4 
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DEW POINT — the temperature at which consen- 


sation occurs in « cooling mass of air 


DRY BULB TEMPERATURE — the air temperature 
as indicated by a thermometer with a dry bulb (crue 
air temperature). 


EFFECTIVE WIND (HEAD OR TAILWIND) - The 
component of the existing wind condition which 
acts opposite to or in the direction of travel, For 
takeoff or landing, this component will be computed 
from the take-off and landing crosswind chart 


EQUIVALENT AIRSPEED -~ calibrated airspeed 


corrected for compressibility 


INCHES HG - a measure of air pressure which 


compares it to the weight of a column of mercury 


INDICATED AIRSPEED ~ airspeed indicator reading 


uncorrected (assuming the mechanical error in the 
instrument is negligible) 


LOW BLOWER = the engine supercharger in low 


gear ratio 


NAUTICAL MILES PER POUND —- the number of 
nautical miles traveled while consuming a pound 
of fuel, 


OPERATING WEIGHT EMPTY ~ the weight of the 
aircraft and its contents, not including payload, 
fuel or regular engine oil, when the aircraft is 
equipped with all provisions necessary to complete 


a mission, 


POSITION ERROR — the error in the airspeed in- 
dicator reading and the altimeter reading caused 
by the inability of the static orifices to experience 
the tue ambient air pressure. 


PRESSURE ALTITUDE — the altitude obtained 


from a standard atmosphere table, for any given 
value of air pressure (measured in inches Hg). 
This is the altitude that an altimeter will show 
(after correcting for position error) when set to 
29.92 inches Hg. 


RAM = the increase in air pressure at the entrance 
to an airscoop due to the speed of the aircraft. 


RECOMMENDED LONG RANGE CRUISE SPEED - 
the speed at which it is recommended to fly the 
aircraft when long range is of more concern than 
bigh speed. 


REFUSAL DISTANCE — the distance required to 
accelerate to the refusal speed. 
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REFUSAL SPEED - 


aircraft can accelerate 


LIST OF ABBREVIATIONS 


runway length Alt Altitude 


BHP Brake horsepower 


RELATIVE HUMIDITY — the ratio of the 


water vapor in a given mass of air & 


BMEP Brake mean effective pressure 


> Degrees Centigrade 


amount of ater vap » t r P 
amoun wate apor that the ass CAS Calibrated airspeed 


hold at th ratur 
hold a ¢ Same temperature 
CAT Carburetor air temperature 


Cylinder bead temperature 


SPECIFIC HUMIDITY - 


water vapor in a given mass 


Critical 
Equivalent airspeed 
iry air, measured in pounds Eagiee 


Degrees Fahrenheit 


SPECIFIC RANGE - nautic 


Field 
Feet 


Mercury 


STANDARD ATMOSPHERIC CONDITIONS - an 


arbitrarily selected set of atmospheric 


; 


licated airspeed 


In 
International ( 
chosen to approximate the average t yhere a lach 
the world . Knots 
Pounds 


STANDARD DAY — a 


pheric conditions are ass 


Manifold pressure 
Maximum except takeoff 
Minute 
THRESHOLD SPEED t t t Outside air temperature 
aircraft crosses the f r t ru y durin Pounds per square inch 
Point 
wing flaps ing position Revolutions per minute 
Sea level 
TOUCHDOWN SPEED — the sr at the t Standard 
aircraft comes in contact with the + juring I Absolute temperature 
» oormal landing 110 percent of ¢ all speed I True airspeed 
for wing flaps in the landing position ‘C Climbout speed 
Speed for maximum lift to drag ratic 
TRUE AIRSPEED — the true speed « raft V Minimum control speed 
relative to the air through which it mov : Vat Maximum dive speed 
to EAS time 1/ We— ?). C Maximum speed for normal operation 
Refusal speed 


TRUE ALTITUDE — altitude abov ] ] y Stalling speed 


VAPOR PRESSURE — the partial pr ‘ ater V Se Stalling speed with zero thrust and wing 
vapor existing in the air flaps in landing configuration 
Takeoff speed 
Weight 
— the speed for maximum lift to drag rat ; Delta; ratio of ambient air pressure to 
standard sea level air pressure 
- the zero thrust stalling speed with wing y Sigma; ratio of ambient air density to 
flaps in the landing configuration. standard sea level air density 
Vto - takeoff 


percent of the stalling 


speed with the in laps in the takeoff configu- 


tation 


WET BULB TEMPERATURE -— the temperature 

indicated by a thermometer whose bulb has bees 

kept moist with water and which has been circulated AIRSPEED TERMINOLOGY 
in the air. This temperature, along with the dry 
bulb temperature, is used in conjunction with a 
psychrometric chart to determine the degree of 
humidity. 


Airspeed terminology used in this Appendix is 
defined as follows: 


AlS 
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ABBREVIATION 


1A 


onding adicated 
sti take-olf speeds h 
haracteristic landing speeds chart give 
airspeed based on inflight libration 
take-off performance--ground run 
mance--retusal speed 
airspeed 


ror 


AIRSPEED POSITION ERROR CORRECTION. 


CALIBRATED AIRSPEED CORRECTION FOR 
COMPRESSIBILITY. 


calibrated airspe 
chart figure 
EAS from CAS 


tihustrates its use 


TEMPERATURE CORRECTION FOR COMPRESSI- 
BILITY CHART. 


This chart (figure Al-3) shows the correction that 
must be subtracted from the outside air temperature 
indicator reading to determine the truce outside air 


temperature. For example, assume that the airplane 


Al-6 


DEFINITION 


* Airspeed Indicator readin 


uncorrected 


Indicated a 


for positior 


d airspec 


for compressibility 


A) at an altitude 
8B The chart shows that the 
point ( This amount must 

the indicated air temperature to 
© aif temperature If the in 
» the outside air temperature 

If the instrumeat read 


uf temperature would be 


ALTITUDE CHART 


sity altitude 


ining the density altitude and the value 1/V¢ 


altitude and ambicnt t erature 


sample pre mono the chart illustrates its use 


ICAO STANDARD ATMOSPHERE TABLE. 


standard altitude table (figure Al-5 
tescots the density altitude factor tabulated for 
thousands and hundreds of feet: and the values of 
gna ), the density ratio of ambicntair to 
a level air, tabulated for thousands of 

The value 1/VWFis chiefly used in obtaining 

true airspeed TAS) from equivalent airspeed 


AS) by the relationship, TAS EAS X 1/4/e— 
TEMPERATURE CONVERSION CHART. 


The temperature conversion chart (figure Al-6) is 
vided to facilitate the conversion of cither 
Fahrenheit temperatures to Centigrade, or Centigrade 


temperatures to Fahrenheit. 


PSYCHROMETRIC CHART. 
The Psychrometric Chart (Figure Al-8) graphically 
Jates the various measures of water vapor in the 
atmosphere. Although it is the dew point which is 
commonly furnished the pilot, occasionally humidity 
may be available as wet and dry bulb temperatures, 
and less often, as relative humidity. To meet all 
such situations the psychrometric chart provides 
a means of converting from one variable to another. 
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wet bulb lines for 5000 fr 
To assist interpolation, the upper 
line can be located by entering the dry bulb 
temperature scale at 17°C (point H) and projecting 
cally upward to the 100% relative humidity line 
point 1), Draw slant line through point | parallel 
to SOOO fr. wet bulb dashed lines to intersection 


point G) with vertical projection of point I 


m point G, project horizontally to lefe 


point scale (point B) and read dew point, 


Locate cw pomt temperature on 


4. Continue left as in Example | (points ¢ 
line for 100 relative humidity olor B 
. y and D) to obtain a specific humidity of .0108, 


S point can be found cither by interpolatior 


between SO°F and 60°F along curved line of by 


4. From point ( project horizontally to right 
54.5°I 


entering at on dry bulb temperature 


obtain 0.425 P s Hg vapor pressure (point 
»int A) and projecting vertically upward 


relative humidity 
Example 3 
From point B, proceed horizontally to left 


ine and then follow along curved path interpo 
} 


Given Relative humidity 
etween guide lines t 5000 ft. pressure 
roint ¢ “ = - 
i ty bulb temperature 6" 


zontally Dew point and specific humidity 


pomr D 
Enter dry bulb temperature scale at 26° 


point F) and proceed vertically upward to inter 
from point 


section with 45% relative humidity line, interpolated 


between 40% and 60% (point G) 


2. Project horizontally to the left to the dew 
Exomple 2 poiot scale (point B) and read dew point, 54.5°F 


; D: « - 
ven: Pressure altitude To obtain specific humidity project hori 


zontally to left base line and continue as in example 


Wet bulb temperature = 1 (points C and D) to read .0108 


Dry bulb temperature = 26% 4. From point G project horizontally to right 


to obtain 0.425 inches Hg vapor pressure (point E) 


Find: Dew point and specific humidity 


FUEL DENSITY TABLE. 


1, Enter with 26°C dry bulb temperature (point 
F and proceed vertically upward to intersection 
with imaginary slant line for 17°C wet bulb temper- The fuel density table (figure Al-9) presents vari- 


ature (point G). Note that the 17°C wet bulb temper- ations in fuel density of 100/130 and 115/145 grades 


ature line can be located by interpolation between fuel as related to variations in temperature. 
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AIRSPEED POSITION ERROR CORRECTION 
NO INSTRUMENT ERROR INCLUDED 
LIGHT TEST DATA MODEL(S): C-47 ENGINE(S): (2) A-18 
LY 1957 C-117 AND R4I HIGH BLOWER INOPERATIVI 
10D AND 


IS CHART APPLIES TO ALL FLAP 


LANDING GEAR CONFIGURATION 


ATED AIRSPEEI 


A LIBR 


INDICATED AIRSPEEI 


Figure Al-l. Airspeed Position Error Correction. 
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CALIBRATE AIRSPEED CORRECTION FOR COMPRESSIBILITY 
AMPLE PROBLEM 
EN: PRESSURE ALTITUDE = 15000 FEET 
ALIBRATED AIRSPEED = 120 KNOT 
ENTER CHART AT 120 KNOTS 
AT 15000 FEET READ CORRECTION 
ORRECTION = 0.6 KNOTS OR MPH 


+ 
161 


D AIRSPEED MPH 


librote Airspeed Correction For Compressibility. 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


TEMPERATURE CORRECTION FOR COMPRESSIBILITY 


NOTE 
A SUBTRACT CORRECTION FROM INDICA- 
TED AIR TEMPERATURE TO OBTAIN 
FREE AIR TEMPERATURE °C OR °F 
B TEMPERATURE RECOVERY 
COFFICIENT 80% 


< 
= 


CORRECTION TO INDICATED AII 
DEGREES FAR 


DEGREES CENTIGRADE 


100 120 140 160 
CALIBRATED AIRSPEED (KNOTS) 


184 


Figure Al-3. Temperoture Correction For Compressibility. 
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ICAO STANDARD ATMOSPHERE TABLE 


56.500 
56.500 
$6.00 
56.500 
56.400 


Figure Al-5. ICAO Stondord Atmosphere Table (Sheet 1 of 2). 
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ICAO STANDARD ATMOSPHERE TABLE 
ALTITUDE IN 100-FOOT INCREMENTS AND 


Figure Al-5. ICAO Standard Atmosphere Toble (Sheet 2 of 2). 
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TEMPERATURE CONVERSION CHART 
SAMPLE PROBLEM 


A. AIR TEMPERATURE 60° F 
C. AIR TEMPERATURE 18° C 


DEGREES FAHRENHEIT 


DEGREES CENTIGRADE 


Figure Al-6. Tempercture Conversion. 
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MPH - KNOTS CONVERSION CHART 


Figure Al-7, MPH - Knots Conversion. 
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BULB TEMPERATURE 


wer 


— 
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= 
oO 
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= 
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Figure Al-8. Pyschrometric Chort. 
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Toble of Contents 
List of Charts 


PART TWO 
ENGINE DATA 


TABLE OF CONTENTS 


Discussion of Chorts 


LIST OF CHARTS 
Title 


Effect of Humidity on Power Output 
METO Power Settings 
Climb Power Settings 
Constant Cruise Power Settings 

600 Bhp Per Engine 

550 Bhp Per Engine 

500 Bhp Per Engine 

450 Bhp Per Engine 

400 Bhp Per Engine 

350 Bhp Per Engine 

300 Bhp Per Engine 
Engine Calibration Curve — Auto Lean 
Engine Calibration Curve — Auto Rich 
Fuel Flow Per Engine 
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A ppendix 
Port 2 
DISCUSSION OF CHARTS. 


Engine characteristics are presented in the engine 
calibration curve charts (figures A2-12 and A2-13) 
for the “‘no cam'’ condition, Recommended rpm and 
manifold pressure settings for desired cruisiog 
power are given on the constant cruise power setting 
charts. These settings ate based oo standard atmos- 


pheric conditions 


Manifold pressure (MP) is intake manifold pressure 
given in inches Hg. absolute (based op zero pressure) 
Il performance charts specify engine operation 


with auto tich or auto lean with 100,130 grade fuel 


All flight performance is based on the carburetor 
air levers remaining in the COLD position, If carbu- 
retor heat is applied at a constant manifold pressure, 
eogine power will be decreased because of the 
higher carburetor air temperature. In addition, the 
eormal air induction system is partially restricted 
and th arburetor air is taken from a location behind 
the cylinders, This ait, having passed over the 
engine section, has less ram energy remaining, so 


] 


that lowet manifold pressures will be obtained with 


t fixed throttle setting. 


The power looses attributable to atmospheric con 
ditions may be estimated, The effect of temperature 
on brake horsepower can be approximated by the 
following equations, where Ty and T std are absolute 


temperatures 


For part throttle 
constant manifold 
\ “ pressure operation 


bhp sid 


bhpT } 


bhp std = I For full throttle 


"i operation 
st 


bhpT } 


Absolute temperature = ambient temperature (degrees 
centigrade) + 273, 

The following rules of thumb may be used to quickly 
approximate the effect of temperature on power: 


1, For part throttle, constant manifold pressure 
temperature increase above 
standard results in approximately 1.7 percent power 
loss. Similarly, a 10° temperature decrease below 
standard results in approximately 1.7 


operation, ai 10°C 


percent power 
gain. 


2. For full throttle operation, a 10°C temperature 
increase above standard results ia approximately 
3.5 percent power loss. Similarly, a 10°C temperature 
decrease below standard results in approximately 
3.5 percent power gain. 


A2-2 


T, O. 1C-47-1 


3. The variation in manifold pressure with temper- 
ature in order to maintain constant power is approxi- 
mately I/2-inch Hg increase for every 10°C above 
standard OAT. In arder to maintain constant power 
for cold day cruise operation, the manifold pressure 
should be decreased approximately 1/2-ioch Hg for 
every 10°C below standard OAT, During take-off 
under cold temperature conditions, when overpowering 
s possible, reduce manifold pressure approximately 
1 inch Hg for every 10°C below standard OAT 


MP = M CAT absolute Temperature 


ore ap \ 
Std. 


Absolute Temperature 


Tbe effect of humidity on engine power output is as 


follows 


1, Effective pressure and density altitudes are 


mereased because of the preseace of vapor pressure 


Fuel-air ratio is increased because fuel is 
metered oo total flow through the venturi, aod the 
flow includes water vapor as well as air 


3, The thermal efficiency of the combustion 
process is reduced because of the presence of 
water vapor. The effect of humidity on power output 


for take-off is shown on figure A2-1 


For cruise operation, the bhp loss associate 
with humidity is normally cancelled out by the gain 
in bhp due to increased ram effect with airspeed 
therefore, although the engine calibration charts 
are labeled zero ram, data obtained will approximate 


actual performance. 


NOTE 


Oo all charts in the Appendix, the 
term METO (Maximum Except Take- 
Off) is substituted for normal rated 
power and the term MAXIMUM for 
take-off power. 


POWER SETTINGS 


permissable combinations of manifold pres- 
pm settings for pressure altitudes fr 

20,000 feet and carburetor air temper 
atures from -20°C to 20°C are presented 
constant cruise power settings charts (figures 
through A2-11), the METO power settings chart 
(figure A2-2), and the climb power settings chart 
(figure A2-3), The constant cruise power settings 
charts are based on auto lean operation and the 
METO power settings and climb power settings 
charts are based on auto rich operation, Resultant 
bmep, and resultant fuel flow in pounds per hour fo 
me engine and for two engines are also indicated 
on the charts. 
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Enter the chart with the given altitude and carburetor 
air temperature to determine the correct manifold 
pressure, Without crossing the guide lines, proceed 
to the right of the chart to obtain the corresponding 
RPM, PMEP, and fue! flow. 


ENGINE CALIBRATION CURVE 


The engine calibration curve charts (figure A 
and A2-13) are presented in facing pairs of charts, 
and provide the necessary information to calculate 
manifold pressure, brake horsepower, RPM and/or 
critical altitude (the maximum altitude that may be 
reached with a given manifold pressure and cpm) 
A pair of charts is included for both the auto-lean 
and auto-tich condition. 


These charts are the basis for take-off, climb, and 
ctuise data showo throughout the Appendix. They 
are intended to provide a graphic presentation of the 
two types of engine power limitations; those imposed 
by the engine manufacturer to prevent detonation 
and other effects of overboosting, and those due 
to the decreasing density of air with increasing 
altitude, From these charts, power and altitude 
conditions, oot covered in Part 4 CLIMB, or Part * 
RANGE, may be found. 


The first chart of cach pair (Sheet | of 2) shows 
the variation of BHP with manifold pressure for the 


range of operating rpm's for sea level calibration 


The second chart (Sheet 2 of 2) shows the variation 
of BHP aod manifold pressure with altitude for 
operating RPM wheo maintaining full throttle, On 
both charts, the upper end of each RPM line is 
terminated at the BHP limit for that RPM This 
altitude is known as the critical altitude for that 
particular RPM, MP, mixture setting, and atmospheric 
condition. 


The problems which involve the use of operating 
curves fall generally into one of two types, A~ The 
calculation of BHP, when manifold pressure, RPM, 
and altitude are known and B- The calculation of 
manifold pressure, wheo BHP, RPM and altitude 


are known. 


NOTE 


In the ioterest of clarity sample 


problem ‘“‘A’’ is shown on figure 
A2-12 and sample problem “B"" is 
shown on figure A2-13. However, 
both problems can be applied to 
either chart, 


Appendix 
Part 2 


SAMPLE PROBLEM “A” 

Given: 

1. Manifold pressure 
RPM = 2000 

4. Altitude = 

To Find 


BRAKE HORSEPOVER 


Solution 


1. Locate the intersection of the given RPM aad 
manifold pressure lines on the sea level calibratior 


curve (Point A) 


Project this intersection (Point A) horizontally 
to the BHP scale and read 500 BHP (Point B) 


4. Eoter the altitude calibration curve with this 


slue (Point C) 


4. Locate the intersection (Point D) of the full 
throttle, constant RPM line and the full thrortle 
constant manifold pressure line, corresponding 
respectively to the given RPM (2000) and manifold 


pressure in, Hg) 
Coanect C and D with a straight line 


6. Locate the intersection of the line CD with the 
given altitude line ~ 9000 feet (Point E). 


Project this intersection horizontally to the BHP 
sxis (Point F). The required BHP is 560 


EXPLANATION 


The engine's sea level BHP at the given combination 
of RPM and manifold pressure is found from the sea 
level calibration curve at B, The BHP at the full 
throttle critical altitude for the same combination 
is found from the altitude calibration curve at D, 
The line CD is, therefore, the part throttle, constant 
RPM, constant manifold pressure line for the given 
combination of RPM and manifold pressure. The 
BHP for any altitude between sea level and critical 
altitude is then determined by the location of the 
intersection of the given altitude line with the part 
throttle line, CD. 


SAMPLE PROBLEM “'B”’: 
Given: 


1. Brake horsepower = 750 
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Pert 2 O. 1C-47-1 
EXPLANATION 


Since all part throttle, onstant RPM, 
manifold pressure lines are approximately p 


it follows that, if we determine the slape of 


such linc, EB, we can draw the corresponding line 
FG, through ‘the given BHP—altitude point, A. Inas 
much as manifold pressure is constant at all points 
n the line, FG, its value may be found at that 


P . oimt, H, whe t ’ RP 
1. Locate the intersection of the given altitude and point, H, where the part throttle, constant KPM 


BHP liees on the altitede calibration chart (Point A) constant manifold pressure line, intersects (or, 
better, terminates in) the full throttle, constant 
2 Select any constant manifold pressure line (33 io Riven RPM line, The more closely we can estimate 
Hg) estimated to be close to the required answer, the desired manifold pressure, the more accurate 
and locate its intersection with the full throttle, will be our construction; and in this case expericace 
astant RPM line corresponding to the given RPM might have suggested that we use 32 in. Hg for 
linc (Poiat B preliminary estimate of manifold pressure instead 
of 43 in 
Transfer these values (33 in Hg manifold pressure 
RPM) to the sea level calibration curve, 


ate this intersection (Point C) 


intersection horizontally 


1730 BHP (Point D) 


FUEL FLOW PER ENGINE 


The fuel flow per engine chart (figure 

used to determine fuel consumption for various 
brake horsepower settings when using cither aut 
lean of auto rich mixture settings Fuel flow may 


be determined in either pounds per bour or gallons 
. ' 
Locate the intersection of line FG and the per hour Since fuel consumption is dependent on 


rottle constant (2200) RPM line (Point H) I RPM as well as BHP, the values shown on this 


required manifold pressure is 32.2 inches Hg hart are average 
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EFFECT OF HUMIDITY ON POWER OUTPU 


AMPLE PROBLEM 
Dew point temperature = 60"F 
Pressure altitude — 6000 feet 
Effect of humidity on moximum 
power is a 4.6% loss in power 


Note 

_.j This chart shows f 
loss in BHP for on 
man-fold pressure 


PRESSURE ALTITUDE 
1000 FEET 


BASED ON — TIMATED Oar A 
DATA AS 1 


Figure A2-1. Effect of Humidity on Power Output. 
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METO POWER SETTING: 


Figure A2-2. METO Power Settings. 
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CLIMB POWER SETTINGS EN 
HIK 


BRAKE HORSEPOWER SETTIN 
TO RICH 


sINE(S 2) R-183 0K 
s#H BLOWER [NOPERATIVE 
D AND -92 


FUEL GRADE: 100/13 
DENSITY: ¢ 


FUEL [ B GAL 


2rd °O “1 
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CONSTANT CRUISE POWER SETTINGS 
SRAKE HO POW NOI 


4 
°o 
o 
oO 
os 
a4 


Figure A2-4. Constont Cruise Power Settings, 600 Bhp Per Engine. 
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MODEL: C-47, C-117 CONSTANT CRUISE POWER SETTINGS ENGINE(S): (2) R-1830-90¢ 

AND R4D (HIGH BLOWER INOPERATIVE) 
0 BRAKE HORSEPOWER PER ENGINE 90D AND -92 

BASED ON P & W INST 72 


DATA AS OF: 25 OCTOBER 1962 AUTO LEAN FUEL GRADE: 100/130 


FUEL DENSITY: 6.0 LB/GAL 


PRESSURE | MANIFOLD PRESSURE (IN, Hg) AT 
ALTITUDE ARBURETOR AIR TEMPERATURE (% > FUEL FLOW 
LB/HR 


FEET 


PER ENG | 2 ENG 


t*Zr-D1 ‘OL 


Nr O@sH @oeun oF wr 
4+ 
va er oe eav ab @& 


eur owmxnsaw 
4enaUrooe 


Figure A2-5. Constent Cruise Power Settings, 550 Bhp Per Engine. 
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CONSTANT CRUISE POWER SETTINGS ENGINE(S): (2) R-1830-90 


: : : , HIGH BLOWER INOPERATIVE 
BRAKE HORSEPOWER PER ENGINE 20D AND -92 


FUEL GRADE: 100/130 


BASED ON P& wh 
FUEL DENSITY: 6 LB/GAL 


\TA AS OF AUTO LEAN 


PRESSURE (IN. He) AT 


mR AIR TEMPERATURE FUEL FLOW 


LB/HR 
T 


PER ENG 2 ENG 


Zr-DL OL 


Figure A2-6. Constont Cruise Power Settings, 500 Bhp Per Engine. 
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CONSTANT CRUISE POWER SETTINGS NGINI ») Rel 


Ln ‘Er 4 3 y 
1 { \ 1 IN tATIV 
150 BRAKE HORSEPOWER PER ENGINE HIGH BLOWER INOPERATIVE 
10D AND -9 


AUTO LEAN FUEL GRADE 
FUEL DENSITY 


Al 


RE IN, H 
TEMPERA 


i£P-D1 OL 
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Figure A2-7. Constont Cruise Power Settings, 450 Bhp Per Engine. 
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MODEL: ( CONSTANT CRUISE POWER SETTINGS ENGINE(S): (2) R-1830-900 


AND R4I , : (HIGH BLOWER INOPERATIVE 
400 BRAKE HORSEPOWER PER ENGINE “90D AND -92 
BASED ON P & W INST 72 , 
DATA AS OF: 25 OCTOBER 1962 AUTO LEAN FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAI 
PRESSURE MANIFOLD PRESSURE (IN. Hg) AT : 
ALTITUDI CARBURETOR AIR TEMPERATURE (% RI FUEL FLOW 


LB/HR 
(FEET 


"PER ENG| 2 ENG 
4 


19, ( 

18, 000 
17, 000 
16, 000 
15, 000 
14, 000 
13, 000 
12, 000 
11, 000 
10, 000 
9, 000 
8, 000 
7, 000 
6, 000 


184, 00 368, 00 
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Figure A2-8. Constont Cruise Power Settings, 400 Bhp Per Engine. 
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MODEL 11 CONSTANT CRUISE POWER SETTINGS ENGINE(S): (2) R-1830-90C 

AND R4D $50 BRAKE HORSEPOWER PER ENGINE HIGH BLOWER INOPERATIVE 

BASED ON P & W INST 72 2 ; as : ras Deleon 3 

DATA AS OF: 25 OCTOBER 1962 AUTO LEAN FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 


PRESSURE MANIFOLD PRESSURE (IN, Hg) AT 
ALTITUDE CARBURETOR AIR TEMPERATURE ("¢ ? FUEL FLOW 
LB/HR 


FEET L y te — 
PER ENG| 2 ENG 


19, OO 
18, 000 
17, 006 
16, 000 
15, OO 
14, 000 
13, 000 
12, 000 
11, 000 
1¢ , 00C 
9, 000 
8,0 
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Figure A2-9. Constant Cruise Power Settings, 350 Bhp Per Engine. 
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NGINE(S 2) R-1830-90¢ 
jH BLOWER INOPERATIVE 
) AND -92 


MODEL 47, CONSTANT CRUISE POWER SETTINGS - 
ND I HI 
son thastes BRAKE HORSEPOWER PER ENGINE 0 
BASED ON P & W INST 72 FUEL GRADE: 100/130 

DATA AS OF: 25 OCTOBER 1962 AUTO LEAN FUEL DENSITY ¢ LB GAI 


OLD PRESSURE IN, He) AT 
R AIR TEMPEKATURE (% M FUEL f 
LB HE 


Figure AZ-10. Constont Cruise Power Settings, 300 Bhp Per Engine. 
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SEA LEVEL CALIBRATION AUTO LEAN 


BASED ON P & W INST 72 
DATA AS OF: 25 OCTOBER 1962 


rs} 
= 
4d 
2 
6 
< 
a 
& 


25 30 35 40 
ABSOLUTE MANIFOLD PRESSURE ENGINE(S): (2) R-1830-90C | 
FUEL GRADE: 100/130 (HIGH BLOWER INOPERATIVE 
| FUEL DENSITY: 6.0 LB/GAL -90D AND -92 


Figure A2-11. Engine Calibration Curve - Auto Leon (Sheet } of 2). 
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ENGINE ALTITUDE CALIBRATION AUTO LEAN 
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ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE 
90D AND -92 


Figure A2-11. Engine Colibrotion Curve - Auto Leon (Sheet 2 of 2). 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T. O. 1C-47-1 


ENGINE CALIBRATION CURVE 
AUTO-RICH 
SBA LEVEL CALIBRATION 


a rg ppt iba ST 
DATA AS OF CTOBER 10 


cies 
i 
if HERE 


ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) FUEL GRADE: 100/130 
-90D AND -92 FUEL DENSITY: 6.0 LB/GAL 


Figure A2-12. Engine Calibration Curve - Auto Rich (Sheet 1 of 2). 
A2-18 
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BASED ON P & W INST 72 
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25 OCTOBER 1967 
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PRESSURE ALTITUDE (1000 FT) 


FUEL GRADE: 100/130 
PUEL DENSITY: 6.0 LB/GAL 


2) R-1830-90C 


(HIGH BLOWER INOPERATIVE 


ENGINE(S: 
-90D AND -92 


Figure A2-12. Engine Calibration Curve - Auto Rich (Sheet 2 of 2). 
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MODEL: C-4 1" FUEL FLOW PER ENGINE 


AND R4D BASED ON P & W INST 72 


DATA AS OF: 25 OCTOBER 1962 
SAMPLE PROBLEM 


ENTER CHART AT BRAKE HORSEPOWER SE TTING, POINT A, PROJECT A LINE VERTICALLY 
rO INTERSECT THE FUEL FLOW LINE, POINT B, PROJECT A LINE CD HORIZONTALLY 


FROM POINT B AND READ FUEL FLOW POUNDS PER HOUR AT POINT C, AND GALLONS PER 
HOUR AT POINT D. 


900 


FUEL FLOW (< 


1200 


ae ENGINE(S): (2) R-1830-90C 
FUEL GRADE: 100/130 A 

hea a ; (HIGH BLOWER INOPERATIVE) 
|PUEL DENSITY: 6.0 LB/GAI _-90D AND -92 


Figure A2-13. Fuel Flow Per Engine. 
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DISCUSSION OF CHARTS, 


INTRODUCTION, 


The take-off and climbout charts are presented for 
various gross weights aod altitudes for standard 
atmospheric conditions. Headwind, runway surface 
condition, specific humidity, and ooastandard temper- 
atures may be takeo into account by use of the 


correction plots. <A runway slope correction chart 
is also included, 


Use 50 percent of reported headwinds and 150 per- 
ceat of reported tailwinds with the wind correction 
grid. This allows « safety margin for Muctuation of 
wind velocity. It is assumed that the wind velocity 
is measured at « height of 50 feet above the ground. 
Allowance is made for wind gradient from 50 feet 
down to the approximate height of the aircraft on the 
ground, where the wind velocity is slightly reduced. 


The engine manufacturer's limiting maximum brake 
horsepower of 1200 is observed. The take-off and 
climbout performance charts are discussed in detail 


in the following paragraphs. 
preseoted on each chart. 


A sample problem is 


MAXIMUM TAKE-OFF GROSS WEIGHT. 


Safe operation of the aircraft requires that take-offs 
not be attempted at gross weights for which acceler- 
ation, rate-of-climb, or obstacle clearance capability 
are marginal. There are four primary factors which 
must be considered when determining « safe limit 
for the take-off gross weight. 


1. The ability of the structure to withstand taxiing 
loads and inflight maneuvering loads are shown as 
design take-off gross weights in the weight limi- 
tations chart (figure 5-2). 


2. The ability to take off within the available run- 


way is shown on the take-off performance chart 
(figure A3-11). 


3. The ability to bave adequate rate of climb when 
airborne is shown oo the take-off gross weight 


limited by single-engise climb performance chart 
(figure A3}-1). 


4. The ability to clear obstacles within the take-off 
corridor is shown on the take-off path chart (figure 
A3-13). 


For a given set of take-off conditions, each of these 
four considerations will permit a differeot gross 
weight. Any one of the four weights may be the 
lowest, depending on the conditions. For this 
reasoo, all four factors must be considered for each 
take-off, even though in many cases one or more 
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of them may be climinated after cursory examination. 
The lowest weight determined by these factors will 
be the maximum take-off gross weight. 


TAKE-OFF GROSS WEIGHT LIMITED BY SINGLE. 
ENGINE CLIMB PERFORMANCE. 


This chart (figure A3-1), based on one engine oper- 
ating at maximum power, cowl flaps trail positions, 
wiog flaps up, landing gear up, and propeller on 
inoperative engine feathered, shows the maxioum 
gross weights at which « 100 FPM rate of climb 
may be maintained for single-engine operation for 
various altitudes. For structural gross weight limi- 
tations, refer to figure 5-2 in Section V. 


TAKE-OFF GROUND RUN DISTANCE CHARTS 


The Take-Off Ground Run Charts (figure A3-2 through 
A}3-8) are provided for several aircraft coofiguratioas, 
to determine the take-off ground run distance at 
various field altitudes, outside ait temperatures, 
specific humidities, and gross weights, corrected 
for wiod and runway surface conditions. The effect 
of runway slope on take-off ground run may be deter- 
mined from the runway slope correction chart (figure 
A3-10). 


TAKE-OFF PERFORMANCE - SPEED DURING 
GROUND RUN 


The take-off performance ~— speed during ground 
run chart (figure A3-9) is based on the average 
acceleration characteristics of the aircraft during 
the take-off ground run with both engines operating 
at maximum power. Each line gives « particular 
relationship of indicated speed to the distance from 
the start of the take-off run for various aircraft 
configurations. The configuration of the aircraft is 
accounted for by entering the chart with the take-off 
groued run distance from the appropriate take-off 
ground run chart corrected for run way slope. Speed 
is obtained from the characteristic take-off speed 
chart, Io this way the appropriate contour is located. 
This chart is also used to determine refusal distance. 
Sample problems are showo on the chart to illustrate 
its use. 


RUNWAY SLOPE CORRECTION 


This chart (figure A}-10) is to be used to correct 
data obtained from the Ground Run charts (figure 
A3-2 through A3-8) when runways bave other than 
zero slopes. A sample problem is shown oo the 
chart to illustrate its use. 


TAKE-OFF PERFORMANCE - REFUSAL SPEED 
The refusal speed as shown on this chart (figure 


A3-11) is the maximum speed which may be reached, 
accelerating from « standstill! with two cogioes 
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operating sf maximum power, and from which a stop 
may be made within « given runway length. This 
chart is based oo « dry, bard surface runway and 
includes correction grids for outside air temperature, 
pressure altitude, specific humidity, wind compoocat 
and gross weight. Io addition, « three second time 
delay after reaching refusal speed is allowed before 
cutting the engines and applying the brakes. Refusal 
speeds are given io indicated airspeeds. Refusal 
speeds above take-off speeds are not shown. 


Eoter the chart with outside air temperature (point 
A). Draw « line horizontally from Point A to the 
pressure altitude line (point B). Draw a vertical 
lise from Point B to the specific humidity base line 
(Point C) and « line parallel to the contour line 
from Point C to the given specific humidity (Point 
D). Theo enter chart at the given runway length 
(Point E) and draw a horizontal line to intersect the 
base line (Poiot F). From Poiot F, draw a line 
following the wend of the contour lines until it 
intersects @ vertical line drawn from Point D. This 
iatersection is (Point G). From Poiat G, draw a 
horizontal line to the zero wind line (Point H). 
From Point H, draw a line following the trend of the 
contour lines, to the given wind component (Point 1) 
Theo enter chart at given gross weight (Poiot J) and 
draw a vertical line to intersect a horizontal lioe 
drawo from Point I. This intersection (Point K) is 
the refusal speed. 


DISTANCE TO STOP ~— ABORTED TAKE-OFF 
CHART 


The distance to stop - - aborted take-off chart (figure 
A3-12) provides the distance required to stop from 
any indicated speed up to the highest take-off speed 
at altitudes from sea level to 16000 feet. The 
stopping curves assume windmilling propellers and 
a take-off wing flap deflection of zero degrees. No 
runway slope correction has been included. See the 
characteristic take-off speeds chart (figure A3-14) 
for the recommended take-off speed. 


TAKE-OFF ABORT CRITERIA 


Due to the take-off characteristics of C-47 aircraft, 
the abort criteria is based on refusal speed and 
refusal distance. The refusal speed is determined 
from the take-off performance — refusal speed chart 
(figure A3-11) and is based on temperature, pressure 
altitude, specific bumidity, runway length, wind 
Component and gross weight. The refusal distance 
is obtained from the take-off performance speed 
during ground run chart (figure A3-9), 


TAKE-OFF PATH 


A take-off path - - chart (figure A3-13) is included 
for a two-engine take-off climb with a wing flap 
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deflection of zero degrees. This curve is presented 
to eonble study of terrain of obstacle clearance 
problems peculiar to various airfields. 


The flight path chart gives relationship between 
height attained above the runway surface and hori- 
zoatal distance traveled from the start of the take- 
off roll. Each curve is for a specified two-engine 
take-off distance over a 50-foot height. This curve 
can Se used for the various combinations of gross 
weight, altitudes, and atmospheric conditions that 
resul. io the given take-off distance, It is for this 
reason that gross weight and altitude do not appear 
explicitly. 


This chart was prepared assuming « constant ac- 
celeration to 95 knots; zero degree flaps. Landing 
gear retraction is inttiated at take-off and requires 
approximately 7 seconds to be completed. The drag 
of the fully extended landing gear is assumed to 
exist until the landing gear is completely retracted. 
The flight path chart terminates at a height of 400 
feet. Io ao case is the S-minute maximum power 
limit exceeded 


rot a known obstacle height and location (distance 
from start of take-off roll), the flight path chart can 
be used to read the take-off distance over a 50-foot 
height for a zero wind, zero runway slope, and hard 


surface runway condition. 


Eater chart with given beadwiod component (Point 
A). Draw a horizontal line from Poiat A to the given 
obstacle distance contour line (Point B) (distance 
from start of take-off run). Then enter chart at 
obstacle height (Point C) and draw a horizontal 
line from Point C to intersect a vertical line drawn 
from Point B. This intersection is Point D and is 
the gear down take-off distance to clear a 50-foot 
height with zero wiod and zero runway slope. Divide 
this distance by 1.95 (ratio of distance over a 50-foot 
obstacle to take-off ground roll distance) to obtain 
the ground roll distance with zero wind, zero runway 
slope and hard surface runway. Using given outside 
air temperature, pressure altitude and specific 
humidity determine density altitude. Using the 
above derived ground roll distance, enter takeoff 
ground roll distance chart through the ground roll 
scale. Draw a vertical line from this point until 
it intersects a horizontal line drawn from the pre- 
determined density altitude. This intersection 
indicates the maximum gross weight which will 
allow a take-off over the given obstacle under the 
given conditions. 
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CHARACTERISTIC TAKE-OFF SPEED CHART 


The characteristic take-off speeds chart (figure 
A3-14), presents lift off speeds (1.1Vs) for zero and 
1/4 wing flap settings for the range of probable 
take-off gross weights. 


TAKE-OFF AND LANDING CROSS-WIND CHART 


The minimum touchdown or lift-off speed, under 


ctoss-wiod conditions, may be determined by refer- 
ence to the take-off and landing cross-wind chart 
figure A3-15). A diagonal line (recommended touch- 
down of lift-off speed) indicates the minimum speed 
at which directional cootrol can be maintained with 
the use of rudder ONLY for various combinations 
f aircraft and cross-wind velocities. If take-off or 
touchdown is accomplished at a speed less than 
recommended, the aircraft will turo into the wiad, 
tending to veer off the runway. 


After obtaining the runway heading and existing 
surface winds, compute the wind angle relative to 


th 


© runway Using the wind angle, enter the chart 


T.0. 1C-47.1 


at zero headwind and zero cross-wind component 
Proceed parallel with the appropriate wind angle 
line (as determined by interpolation) to the ap- 
propriate wind velocity curve (Point A). From 
Poiat A project a line vertically to the diagonal line 
and from the diagonal line horizontally to the speed 
scale (Point B), and read the minimum touchdown 
or lift-off speed. If the speed as determined from 
figure A3-14 is less than the speed shown at Point 
B, the speed shown at Peint B should be used for 
takeoff ot touchdown. If the speed as determined 
from figure A3-14 is greater than the speed shown 
at Point B, the speed as determined from figure 


A4-14 should be used for takeoff or touchdown 


The headwind component can be determined by 
projecting a line from Point A horizontally to the 
headwind component scale (Point C). The cross- 
wind component can be determined by projecting a 
line vertically from Point A to the cross-wind com- 
ponent scale (Point D) 
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TAKE - OFF GROSS WEIGHT LIMITED BY 100 FEET PER MINUTE SINGLE ENGINE RATE 9F CLIMB 


BASED ON: FLIGHT TEST DATA MODEL(S): C-47 FUEL GRADE: 100/130 ENGINE(S): (2) R-1830-90C 
DATA AS OF: 11 JULY 1957 C-117 AND R4D FUEL DENSITY: 6,0 LB/GAL (HIGH BLOWER INOPERATIVE 
-90D AND -92 


ONE ENGINE OPERATING AT 
MAXIMUM POWER (48 IN HG, 2700 
RPM) 

N f COWL FLAPS TRAIL 
16, 000 bey | r= Babs 1 | LANDING GEAR UP 

} ; WING FLAPS = UP 

14, 000 PROPELLER - FEATHERED ON 
7 INOPERATIVE ENGINE 


SAMPLE PROBLEM 
GIVEN 


- OUTSIDE AIR TEMPERATURE - 
20°C (POINT A) 
PRESSURE ALTITUDE = 2000 
FEET (POINT B) 

. NO SKI CONFIGURATION 
(POINT C) 


DENSITY ALTITUDE (FT. ) 


i LOM 
Pi ft? 

{ ae a a FIND: 
fete . MAXIMUM GROSS WEIGHT FOR 
| i 100 FEET PER MINUTE SINGLE- 

ENGINE RATE OF CLIMB = 
30200 POUNDS (POINT D) 


GROSS WEIGHT (1000 POUNDS) 


sl 


Figure A3-1. Take-Off Gross Weight Limited by 100 Ft/Min - Single-Engine Rate of Climb. 
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WING FLAPS « UP 


BASED ONY FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 


OUTSIDE AIR TEMPERATURE 


SAMPLE PROBLEM 


TAKE - OFF PERFORMANCE GROUND RUN DISTANCE 


TAKE-OFF SPEED «1.1 V, 


MAXIMUM POWER WITH 2700 RPM 


COWL FLAPS - TRALL POSITION 


MODE L(S8): C-47, C-117 
AND R4D 


DENSITY ALTITUDE (FT. ) 


SPECIFIC HUMIDITY 
HEADWIND 


Outside ou teapermure - 10% 


Pressure eititede - 2000 feet 


C. Base Lee 


. Specific bamidity - 015 
« Gross weight - 17000 pounds 
- Base Line 


Reporte d beaded - 10 koow 


RUNWAY 
SURFACE 


FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 


fe 


Tihs SS 
UE SASS 


ENGINEG): (2) R-1630-90C 
(HIGH BLOWER INOPERATIVE) 


norte 


1. Use $0 pereeer of reported 
beadwinds cod | © peer cot of 
reported (ad winds © ab (be Cor 
rection gid if wad is weavared 
eto source o@er thea the reowey 


This is s recomareded procedu | 


which may be revived a1 @e dm 
Creece of the pet dependee’ 
epee Ge source of wresurr are! 
of @e wed dew 


2. See figere A}10 for rower 
elape camectoce 


wore 


Te otenia the appro mmece dus 
taece over « 90 foot obemcie 
weluply the 2¢m © wd, bent 
wurtace runway \aheolt growed 
roll dismace by | .95 (rege of 
diemace over s $0 foot obemei+ 
te takeoff grand soll dusmoce) 
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TAKE - OFF PERFORMANCE GROUND RUN 
WING FLAPS « 1/4 DOWN MAXIMUM POWER WITH 2700 RPM COWL FLAPS - TRAIL POSITION 
TAKE-OFF SPEED « 1.1 Vp 


C-47, C-117 FUEL GRADE: 100/130 ENGINE(S): (2) R-1830 - 90C(HIGH BLO 
ND R4D an PUEL DENSITY: 6.0 LB/GAL. WER INOPERATIVE ON -90D AND -92) 
0 : 


BASED ON: FLIGHT TEST DATA MODEL §) 
DATA AS OF: 11 JULY 1957 A 


16000 = 


DENSITY ALTITUDE (FT. ) 


% = y, 
40 32 104 140 So Pree 
J raat 3 1e” | ee 
OUTSIDE AIR TEMPERATURE ° JE 0 Lee 
MOTE ®@ Use $0 percent of reported beads inds sad | percent oftepored taillwinds with 
* wind camectoe grid if emd @ eraeered of « cource oe! thas Ge renvey 


Tus swcmemied pects turtew brvudam terueer 2S PEPE i 
re cates ope ones of eons of he oid ee PEGLRG RS Re 


© To obenm: he eppemmmate distmace over « $0 foot obstacie, multiply the zero 
sted, bard suriace reoway mbeotf ground roll dismace by 1.9% (rado distace 
over e 50 fect obemcle w mabe oM gmand mil distance) 


Figure A3-3. Take-Off Pertormance Ground Run - Wing Flaps - 1/4 Down. 
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TAKE - OFF PERFORMANCE GROUND RUN 
2 JATO UNITS - 1000 LB THRUST EACH - 5 SECOND FIRING DELAY WING FLAPS « 1/4 DOWN TAKE-OFF SPEED « 1.1 Vy 
MAXIMUM POWER WITH 2700 RPM COWL FLAPS -- TRAIL POSITION 


BASED ON: FLIGHT TEST DATA ELGG © 47, CIT FURL GRADE, 100/10 ENCAN EIS) (2) R-1890-900 
DATA AS OF: 1) JULY Les? FURL DENSTY: 6.0 LA/GAL (HIGH BLOFER INOPERATIVE) 


LG 2 aa ae a AF 


DENSITY ALTITUDE (FT. ) 


oF + 2000 at: 

: ana - 
) ) 

°C ER Zz 

é SPECIFIC HUMIDITY : 5 14 We 

a 

sii HEADWIND = 20] x NSE 

OUTSIDE AIR TEMPERATURE TAILWIND ais Hi Z 

“ i. 


Yess 


Use 5O percent of reported headwinds and 150 percent of reported HBSS sop 
tailwinds with the correction grid if wind is measured at a source HELLEA CAN Se Te SSO] sorrT 
1000 1000 3000 00 


other than the runway. This is a recommended procedure which > / 
may be revised at the discretion of the pilot, dependent upon the 
source of measurement of the wind data. GROUND ROLL (FT.) 


Figure A3-4. Toke-Off Performance Ground Run - Two JATO Units. 
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TAKE - OFF PERFORMANCE GROUND RUN 


NG DELAY ING FLAPS = 1/4 DOWN TAKLOPE SPEED SL1¥y MAXIMUM POWER SITH 2700 BPM 


COWL FLAPS ~ TRAIL. POSITION 
? FURL GRADE, 100/190 MIN FES (2) RL ASO -9OC 


MODELISh C47, C41 


AND RAD "i FURL DENSITY: 60 LB/GAL 
4 16000 , 


«4 14000 
12000 
10000 


8000 


DENSITY ALTITUDE (FT. ) 


t-Zr-D1 "OL 


104 140 SPECIFIC HUMIDITY 
or HEADWIND 
OUTSIDE AIR TEMPERATURE TAILWIND 


NOTE 


Use 5O percent of reported headwinds and 150 percent 4 § PURER RR WSR AAS RG nee 
Fr ee ie Rope ae : BUTTRESS BE SRN Sa 


measured at a source other than the runway. This is rs 

a recommended procedure which may be revised at the aS 40 
discretion of the pilot, dependent upon the source of GROUND ROLL (FT.) 
measurement of the wind data. 1 


eed 
Xipueddy 


Figure A3-5. Take-Off Performance Ground Run - Four JATO Units. 
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TAKE - OFF PERFORMANCE GROUND RUN WITH SKIS 


crn ttTH 


BASED ON: FLIGHT TEST DATA MODEL (8): C-47, C-117 
DATA AS OF: 11 JULY 1957 AND R 


EL GRADE: 100/)40 ENGINES) R-1890~ G00 
D FURL DENSITY: 6.0 LA/GAL HIGH BLOCER INOPERATIVE) 40D AND @2 


2000 
=. cea (GE FEST! 8 
4 +4 10000 


5g 
32 104 140 
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| OUTSIDE AIR TEMPERATURE on See ates: 
| OTE 1. ape nathan vacabian, ae 
A. Packed snow, fine sed sot icy. 


B. 1/4 iach fresh ssow 08 2 of 3 inches of wedive density large granular anne ) * : : = 
* Crust 00 4 inches 
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. Secefe is] 
oestte Seesessites mse 
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21 to e « t of re Zo 1000 2000 00 1000 000 
taille 


e casare source other the runwey. 
his is « recommended procedare which he duord f the pile: 
_depeodent spos the sowce of measurement of be wud dam, ate GROUND RUN (FT.) 


Figure A346. Take-Off Performance Ground Run - With Skis. 
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TAKE - OFF PERFORMANCE GROUND RUN WITH SKIS 


NITS ~ 1000 LO THRUST BACH 5 SECOND FIRING DELAY 
Ok FLAPS 4 DOWN TAKLOFE SPEED & 1.1, MAXIMEM POWER SITH 2700 KEM 


BASED ON: FLIGHT TEST DATA MODEL @): C-47, C-117 FUEL GRADE, 100/15 ENGINES & (2) R-2830 - 900 
DATA AS OF: 11 JULY AND R4D 16000 FUEL DENSITY: 6.0 LB/GAL (HIGH BLOWER INOPERATIVE) 
“ , 


i “oO 
BBL Seow sutect Soctition. 
Ap Packed seow, firm and not ey. 


over 4 inches of medvam tres: 
oy lmege grensiar reo. | 
G tee 1h inches wied driven, 


large grescier sce. 
Use %@ perceas of ceparted be od- 


DENSITY ALTITUDE (FT. 


irra OrL 


< 
-~0 -4 32 104 140 
7 
OUTSIDE AIR TEMPERATURE 


end O.Pa 
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a Ses 
WIND (KNOTS) 
en 


F UQ[77y 


Use of [ATO 00 « craserd snow sartece may cou EA SOS 


eo pieces of the « 
. a wo 2000 3 
damage (he ¢aprosage dumag the stan of Be wbeod res. 
GROUND RUN -) 


CAUTION 


SNOW 
SURFACE 
CONDITION » 


Figure A3-7, Take-Off Performance Ground Run - With Skis - Two JATO Units. 
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TAKE - OFF PERFORMANCE GROUND RUN WITH SKIS 
4 JATO UNITS--1000 LB THRUST EACH--0 SECOND FIRING DELAY 
WING FLAPS « 1/4 DOWN TAKE-OFF SPEED « 1. 1 MAXIMUM POWER WITH 2700 RPM 
COWL FLAPS - TRAIL POSITION 
BASED ON: FLIGHT TEST DATA MODEL(S): C-47, C-117 FUEL GRADE: 100/130 ENGINE(S): (2) R-1830-90¢ 
FUEL DENSITY: 6,0 LB/GAL (HIGH BLOWER INOPERATIVE) 
i 


fi 


ae he copermage hung 
of} the wtart of the mbroll 
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OUTSIDE AIR TEMPERATURE 


1. Seow surface condita. 
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GROUND RUN (FT.) 
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if wud 0 mremard ot « some oer than the rarwey. This ise recommended proceduer which axy 
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Figure A3-8. Take-Off Performance Ground Run - With Skis - Four JATO Units. 
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TAKE - OFF PERFORMANCE - SPEED DURING GROUND RUN 


TWO ENGINE TAKE-OFF ACCELERATION 


BASED ON: FLIGHT TEST DATA ENGINE(S): (2) R-1830 -90C 
DATA AS OF: 11 JULY 1957 (HIGH BLOWER INOPERATIVE) 
-90D AND -92 
MODEL(S): C-47, C-117 FUEL GRADE: 100/130 
AND R4D FUEL DENSITY: 6.0 LB/GAL 


at borinedtelly from poiet F w tbe indicemwds 


feet of the tabeoff mae 


INDICATED AIRSPEED (M. P. 
INDICATED AIRSPEED (KNOTS 


1000 
DISTANCE FROM START OF GROUND ROLL 


Figure A3-9. Take-Off Performance - Speed During Ground Run - Two-Engine Toke-Off Acceleration. 
A313 
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Appendix 


Port 3 T. O. 1C-47-1 


TAKE - OFF GROUND RUN DISTANCE 
RUNWAY SLOPE CORRECTION 


BASED ON: FLIGHT TEST MODEL(S): C-47, ENGINE(S): (2) R-1830-90¢ 
DATA AS OF: 11 JULY 1957 C-117 AND R4D (HIGH BLOWER INOPERATIVE 
-90D AND -92 


SAMPLE PROBLEM 

A. For zero runway slope: Take-off ground run distance 1350 fee 
B. Correction for runway slope of .005 (5 feet rise per 1000 feet 
Take-off ground run distance 1400 feet, 


RUNWAY SLOPE RUNWAY RISE (FT 
RUNWAY LENGTH (FT 


3000 + 
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CORRECTED RUNWAY LENGTH (FT.) 


Figure A3-10. Take-Off Ground Run Distonce, Runwoy Slope Correction. 
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DISTANCE TO STOP - ABORTED TAKE - OFF PROPELLERS WINDMILLING 
WING FLAPS = UP 
TANDARD ATMOSPHERIC CONDITION 
ZERO WIND - ZERO RUNWAY SLOPE 
TEST DATA ENGINE(S): (2)R-1830-90¢ 


HIGH BLOWER INOPERATIVE 
-90D AND -92 


FUEL GRADE: 100/13¢ 
FUEL DENSITY 


AMPLE PROBLEM 
A. INDICATED AIRSPEED « 40 KNOTS 
B. PRESSURE ALTITUDE « 4000 FEET. 
. GROSS WEIGHT «= 27000 POUNDS. 
STOPPING DISTANCE « 650 FEET. 


3000 + 4000 
KNOTS 


46 


’ TOPPING DISTANCE (FT 
M, P. Hi 


INDICATED AIRSPEEIL 


Figure A3-12. Distance to Stop - Aborted Take-Off. 
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TAKE - OFF PATH 


DATA BASIS: FLIGHT TEST 


ae 
<3 
4S 
is 
<5 
Es 
a i 
zo 


HEADWIND (KNOTS) 


il JULY 1957 


8 


5 


8 


GEAR RETRACTION INITIAPED 

AT TAKE-OFF 

(7 SEC. RETRACTION TIME) 
SAMPLE PROBLEM: 
GIVEN: 
1, HEADWIND COMPONENT = 20 KNOTS (POINT A) 
2. DISTANCE OF OBSTACLE FROM START OF TAKE-OFF ROLL - 4000 FEET (POINT B) 
3. OBSTACLE HEIGHT = 100 FEET (POINT c) 

ND: 


FI 
1. GEAR DOWN TAKE-OFF DISTANCE OVER A 50 FOOT HEIGHT = 5500 FEET (POINT D) 
2. GROUND ROLL DISTANCE TO LIFT OFF = 5500 = 2820 FEET. 

Lvs 


WARNING 
THIS CHART DOES NOT APPLY TO AIRCRAFT IN THE SKI 
CONFIGURATION. 


Figure A3-13, Take-Off Poth. 


MODEL(S): C-47; R4D 
ENGINEG): (2) R-1830 


NOTE 


USE 50% OF REPORTED HEADWINDIS 
WITH THE WIND CORRECTION GRID 
IF WIND IS MEASURED AT A SOURCE 
OTHER THAN THE RUNWAY. THIS 
18 A RECOMMENDED PROCEDURE 
WHICH MAY BE REVISED AT THE 
DISCRETION OF THE PILOT, 
DEPENDENT UPON THE SOURCE 

OF MEASUREMENT OF THE WIND 
DATA. 
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CHARACTERISTIC TAKE-OFF SPEEDS LIFT-OFF AT 1.1 Vs 


BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1949 


1. SPEEDS GIVEN ARE AIRSPEED INDICATOR READINGS. 
2. AS KNOT CORRECTION FOR POSITION ERROR HAS BEEN SUBTRACTED, 
3. NO INSTRUMENT ERROR IS INCLUDED, 


SAMPLE PROBLEM: 

GIVEN: 

1. GROSS WEIGHT « 25500 POUNDS (POINT A) 
2. WING FLAP SETTING « ZERO (POINT B) 
FIND: 

1. LIFT-OFF SPEED «= 72.2 KNOTS (POINT 


| POR nomen} 
j OPERATION |; 


ATED 


(INDIC 


KNOTS (INDICATED) 


M. P, H, 


——it — > 2 pee 
406206026 Ss 


GROSS WEIGHT (1,000 POUNDS) 


MODEL/(S): C-47; C-117; R4D 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND - 92 


F igure A3-14, Chorocteristic Take-Gff Speeds - Liftoff of 1.1Vs. 
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TAKE-OFF AND LANDING CROSS-WIND CHART 


? CHART WITH MAXIMUM 
 CROSSWIND COMPONENT 


came 
{RECOMMENDED 
| BS EEE etd 1 tether fr 


vw 
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2) 
VU 
ra) 
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ra 
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ee 
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MINIMUM TOUCHDOWN OR LIFTOFF SPEED—IAS (KNOTS 
MINIMUM TOUCHDOWN OR LIFTOFF SPEED—IAS (MPH 


CROSS-WIND COMPONENT (KNOTS 


SAMPLE PROBLEM: 
GIVEN CONDITIONS CHART INDICATES 


F igure A3-15, Take-Off ond Landing Crosswind Chart. 
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List of Chorts 
PART FOUR 
CLIMB 


TABLE OF CONTENTS 


Discussion of Chorts 


LIST OF CHARTS 
Title 


Time ond Distance To Climb ~- Standard Day - METO Power - 
Two Engine A4.4 AAS 
Time ond Distance To 
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Time ond Distonce To 
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Single-Engine - With Skis 
Rote of Climb - METO Power - 
Two Engine 
Rote of Climb - Climb Power - 
Two Engine 
Rote of Climb - METO Power - 
Two Engine - With Skis 
Rote of Climb - Climb Power - 
Two Engine - With Skis 
Rote of Climb - Moximum Power - 
Single Engine 
Rete of Climb - METO Power - 
Single - Engine 


A4 
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Appendix 
Por 4 
A4-21 Rote of Climb - Climb Power « 
Single - Engine - With Skis 
A4-22 
Single - Engine - With Skis 
A4.23 
Single ~ Engine - With Skis 
Rote of Climb « Climb Power - 
Single « Engine .......... 
Single Engine Sewtooth Climb 


A4-24 


A4-25 
A4-26 


DISCUSSION OF CHARTS 


The time and distance to climb charts (figures A4-1 
through A4-14) are used for determining time and 
distance traveled and the fuel consumed during « 
climb, Curves are shown for METO and climb power, 
standard and hot days for the two-engine configu- 
rations (with and without skis). Curves are also 
preseoted for maximum aod METO power for standard 
day, with and without skis and maximum power for 
hot day with and without skis in the single engine 
configuration. 


The rate of climb charts (figures A4-15 through 
A4-24) show the rate of climb for METO and climb 
power for the two-engine configurations (with and 
witheut skis), and the rate of climb for maximum, 
METO, and climb power for the single-engine con- 
figurations (with and without skis). 

The emergency ceiling chart (figure A4-26) preseats 
the weights and altitudes at which the rate of climb 
is 100 feet per minute with METO power for two or 
one engine operating (with and without skis). Figure 
A3-1 (take-off gross weight limited by 100 feet per 
minute rate of climb, single-engine, maximum power) 
may be used as the emergency ceiling chart for one 
engine operating at maximum power. 


TIME AND DISTANCE TO CLIMB 


The time and distance to climb charts (figures A4-! 
through A4-14) are presented in facing pairs and are 
ssed to determine time and distance traveled and the 
fuel consumed during a climb to a given altitude for 
two-engine operation at cither METO power or climb 
power with an without skis for standard and hot day 
onditions, Charts are also included for maximum 
und METO power, standard day, with and without 
skis and maximum power, hot day, with and without 
skis for the single-engine configuration To obtain 
time to climb, enter the time to climb chart (Sheer | 


2) on the gross weight scale, with the aircraft 
gtoss weight at the start of climb, and project a line 


parallel to the gross weight guide lines, until the 


jesired pressure altitude curve is intersected. From 
this intersection, project a line horizontally to the 
left and read time to climb in minutes. To obtain 
jistance to climb use same procedure on distance 
to climb chart (Sheet 2 of 2), 


the end of the climb may be found by projecting a 


The gross weight at 


vertical line down from the intersection on the initial 


A42 


Rote of Climb - Maximum Power - 


Rote of Climb - METO Power - 


Emergency Ceiling - Stondard Dey 


T.0. 1C-47~1 


A4.40 


A4.4) 
A4.42 
A4.43 


gtoss weight and pressure altitude, The weight at 
the end of the climb is read on the gross weight 
vale. Fuel consumed during the climb may be 
fetermined from cither sheet 1 of 2 of 2 of 2 by 
subtracting the gross weight at the end of the climb 
from the gross weight at the beginning of the climt 
A sample problem is included on the first chart of 
this series 


hart 


RATE OF CLIMB 


The rate of climb charts (figures A4-15 through 
A4-24), are presented for two and single-cagine 
operation at METO and climb power with and without 
skis An additional chart is included for single- 
engine opttation at maximum power with and without 
skis, The charts are used to determine the rate of 
climb in feet per minute at a given gross weight. 
A sample problem is shows on the first of this series 
to illustrate its use. 


Eater the chart at the outside air temperature (Point 
A) and draw a line vertically to the pressure altitude 
line (Poiot B). From this point draw a horizontal 
line to intersect the given gross weight line (Point 
C). From Point C, draw a line vertically to the rate 
of climb scale (Poiat D), and read the rate of climb 
in feet per minute. 


SAWTOOTH CLIMB 


The single engine sawtooth climb chart (figure 
A4-25) is preseated to show the relationship between 
rate of climb and velocity for given conditions. 


EMERGENCY CEILING 


The emergency ceiling chart (figure A4-26) shows 
the gross weight versus pressure altitude at which 
the aircraft will maintain a rate of climb of 100 
feet per minute on a standard day at METO power. 
These curves are for two and single engine operation 
with and without skis. 


Enter chart at given gross weight (Point A). Draw 
a line vertically to istersect the appropriate curve 
(Poieat B). Draw « line horizontally from Point B 
to the pressure altitude scale (Point C) and read 
the pressure altitude ia feet. 
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Appendix T. O. 147-1 
Part 4 


TIME TO CLIMB-STANDARD DAY 


METO POWER TWO ENGINES 


WING FLAPS ~- UP 


100 FT/MIN 
SAMPLE PROBLEM 


27000 POUNDS GROSS WEIGHT AT START OF CLIMB AT SEA 
PRESSURE ALTITUDE - 10000 FEET 

11 MINUTES - TIME TO CLIMB. 

FUEL USED EQUALS THE DIFFERENCE BETWEEN THE WEIGHT 
AT START OF CLIMB (POINT A), AND THE WEIGHT AT END OF 
CLIMB (POINT D) - 250 POUNDS) 


LEVEL 


BASED ON: FLIGHT TEST DATA 


DATA AS OF: 11 JULY 1957 FUEL GRADE: 100/130 


FUEL DENSITY: 6.0 LB/GAI 


WROSS WEIGHT ( 


ENGINE(S); (2) R-1830-90C GROSS WEIGHT (1000 POUNDS) MODEL(S): C-47 
HIGH BLOWER INOPERATIVE) C-117 AND R4D 
-90D AND -92 


fai 


Figure A4-1. Time To Climb - Stondard Dey - METO Power - Two Engines. (Sheet ] of 2) 
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T. O. 1C-47-1 


DISTANCE TO CLIMB-STANDARD DAY 


METO POWER TWO ENGINES 


LANDING GEAR - UP WING FLAPS - UP COWL FLAPS - TRAIL 


(2) R/C = 100 FT/MIN 
SAMPLE PROBLEM 


A. 27000 POUNDS GROSS WEIGHT AT START OF CLIMB AT SEA LEVEL. 

B. PRESSURE ALTITUDE - 10000 FEET. 

C. 20.2 NAUTICAL MILES FLOWN DURING CLIMB, 

D, FUEL USED EQUALS THE DIFFERENCE BETWEEN THE WEIGHT AT 
START OF CLIMB (POINT A) AND THE WEIGHT AT END OF CLIMB 
(POINT D) - 250 POUNDS. 


BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130 
DATA AS OF: 11 JULY 1957 FUEL DENSITY: 6.0 LB/GAL 


130 


120 


ES 


MIL 


DISTANCE (NAUTICAL 


| ENGINE(S) (2) R-1830-90C GROSS WEIGHT (1000 POUNDS) MODEL{S): C-47 
(HIGH BLOWER INOPERATIVE) C-117 AND R4D 
-90 AND -92 


Figure A4-1. Distonce To Climb - Stondord Day - METO Power - Two Engines. (Sheet 2 of 2) 
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Appendix 
Port 4 


TIME TO CLIMB-HOT DAY 


METO POWER TWO ENGINE 


R/¢ 100 FT/MIN 


MODEL(S): C-47 BASED ON: FLIGHT TEST DATA 
C-117 AND R4D DATA AS OF: 11 JULY 1957 


ENGINE(S): (2) R-1830-90¢ FUEL GRADE: 100/130 
HIGH BLOWER INOPERATIVE FUEL DENSITY: 6.0 LB/GAI 
90D AND -92 


2s 2? 
GROSS WEIGHT 


a tenanpeceeeees pene 


TIME (MINUTES) 


GROSS WEIGHT (1000 LB) 


Figure A4-2. Time to Climb - Hot Doy - METO Power - 


Two Engines. (Sheet } of 2) 
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DISTANCE TO CLIMB-HOT DAY 
METO POWER TWO ENGINE 
R/C = 100 FT/MIN 
MODEL(S): C-47 BASED ON: FLIGHT TEST DATA 


C-117 AND R4D DATA AS OF: 11 JULY 1957 


ENGINE(S): (2) R-1830-90¢ FUEL GRADE: 100/130 
HIGH BLOWER INOPERATIVE FUEL DENSITY: 6.0 LB/GAI 
90D AND -92 


” 
wy 
2 
< 
< 
Zz 
3H 
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< 
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GROSS WEIGHT (1000 LB) 


Figure A4-2. Distance To Climb - Hot Day - METO Power - Two Engines. (Sheet 2 of 2) 
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T. O. 10-47-17 


TIME TO CLIMB-STANDARD DAY 


LIMB POWER TWO ENGINE 


R 0 FT/MIN 
MODELS): C-47 BASED ON: FLIGHT TEST DATA 

C-117 AND R4D DATA AS OF: 11 JULY 1957 
ENGINE(S): (2) R-1830-00( FUEL GRADE: 100/130 
HIGH BLOWER INOPERATIVE FUEL DENSITY: 6.0 LB/GA 
90D AND -92 - : : 


it 
ni ee 
i} 
{a 
14 
ia 
in| 
ie) 
Hi Bis 
i 
' 
i 


GROSS WEIGHT (1000 POUNDS) 


Figure A4-3. Time To Climb - Standord Day - Climb Power - Two Engines. (Sheet ] of 2 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T.0. 1C-47.-} 


DISTANCE TO CLIMB-STANDARD DAY 
CLIMB POWER TWO ENGINE 
}R/C = 100 FT/MIN 
BASED ON: FLIGHT TEST DATA 


DATA AS OF: 11 JULY 1957 


ENGINE(S): (2) R-1830-90¢ FUEL GRADE: 100/130 
HIGH BLOWER INOPERATIVE FUEL DENSITY: 6.0 LB/GAI 
0D AND -92 


7 
ee) 
= 


AL 


DISTANCE (NAUTIC 


i 
27 23 


GROSS WEIGHT (1000 POUNDS) 


Figure A4-3. Distonce To Climb - Stendord Day - Climb Power - Two Engines. (Sheet 2 of 2) 
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TIME TO CLIMB-HOT DAY 
LIMB POWER TWO ENGINE 
FT/MIN 


‘ BASED ON: FLI 
17 AND R4I DATA AS OF 


ENGINE(S 2) R-18 
HIGH BLOWER INOPERAT 
90D AND -92 


Figure A4-4. Time To Climb - Hot Doy - CLIMB Power - Two Engines. (Sheet 1 of 2) 
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T. O. 1C.47-1 Appendix 
Port 4 


DISTANCE TO CLIMB-HOT DAY 
CLIMB POWER TWO ENGINE 
¢]R/C = 100 FT/MIN 
BASED ON: FLIGHT TEST DATA 
1 JULY 1957 


DATA AS OF 


ENGINE(S 2) R-1830-90¢ FUEL GRADE 
HIGH BLOWER INOPERATIVE FUEL DENSITY 


90D AND -92 


= 
< 
“ 
Pa 


DISTANCE 


Figure A4-4. Distance To Climb - Hot Dey - CLIMB Power - Two Engines. (Sheet 2 of 2) 
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TIME TO CLIMB-STANDARD DAY 


MAX POWER SINGLE - ENGINE 
PROPELLER-FEATHERED ON INOPERATIVE ENGINE 
[R/C « 100 FT/MIN 


MODE L(S): C-47 BASED ON: FLIGHT TEST DATA 
C-117 AND R4D DATA AS OF: 11 JULY 1957 


ENGINE(S): (2) R-1830-90¢ FUEL GRADE 100/130 
HIGH BLOWER INOPERATIVE L DENSITY: 6.0 LB/GAI 
90D AND -92 


TIME (MINUTES) 


! 
ti 
GROSS WEIGHT (1000 LB) 


Figure A4-5. Time To Climb - Standard Day - MAX Power - Single Engine. (Sheet 1 of 2) 
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DISTANCE TO CLIMB-STANDARD DAY 


MAX POWER SINGLE - ENGINE 
PROPELLER-FEATHERED ON INOPERATIVE ENGINE 
R/( 100 FT/MIN 


t af BASED ON: FLIGHT TEST D 
117 AND R4l DATA AS OF 11 JULY 1957 


ENGINE(S 2) R-1830-90¢ FUEL GRADE 
HIGH BLOWER INOPERATIVE FUEL DENSITY 
10D AND -92 


GROSS WEIGHT (1000 LB) 


Figure A4-5. Distance To Climb - MAX Power - Single Engine. (Sheet ? of 2) 
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TIME TO CLIMB-HOT DAY 
MAX POWER SINGLE - ENGINE 
PROPELLER-FEATHERED ON INOPERATIVE ENGINE 
=) R/C = 100 FT/MIN 


MODEL{S): C-47 BASED ON: FLIGHT TEST DATA 
C-117 AND R4D DATA AS OF; 11 JULY 1957 


ENGINE(S): (2) R-1830-90¢ 
(HIGH BLOWER INOPERATIVE FUEL GRADI 
90D AND -92 


100/130 
f; 6.0 LB/GAIL 


(MINUTES 


TIME 


e. (Sheet } of 2) 


Figure A4-6. Time To Climb - Hot Day - Maximum Power - Single Engin 


A4l4 
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DISTANCE TO CLIMB-HOT DAY 


MAX POWER SINGLE ENGINE 
PROPELLER-FEATHERED ON INOPERATIVE ENGIN 
rT MP 


BASED ON: FLIGHT TEST D 
DATA AS OF 11 JULY 1957 


ENGINE(S): (2) R-183 
HIGH BLOWER IN 
90D AND -92 


L GRADE 100/130 
FUEL DENSITY: 6.0 LB/« 


GROSS WEIGHT (100 


Figure A4-6. Distonce To Climb - Hot Dey - Moximum Power - Single Engine. (Sheet 2 of 2) 
A4-15 
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TIME TO CLIMB - STANDARD DAY 


METO POWER SINGLE ENGINE 
*~ROPE LLER-FEATHERED ON INOPERATIVE ! 


FT/MIN 


f 
7 


TIME (MI 


| 


25 27 


GROSS WEIGHT (1000 LB) 


Figure A4-7. Time To Climb - Standard Day - METO Power - Single Engine. (Sheet 1 of 2) 
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DISTANCE TO CLIMB - STANDARD DAY 


METO POWER INGLE ENGINE 
ROPE LLER-FEATHERED ON INOPERATIVE ENGINI 


e| R 1 FT/MIN 


ENGINE(S 2) R-1830-90¢ 
HIGH BLOWER INOPE ATIV FUEL GRADE 
10D AND -92 FUEL DENSITY 


} 


ae 


ROSS WEIGHT (1000 LB 


Figure A4-7, Distance To Climb 


5 
Standard Day - Maximum Power Single Engine. (Sheet 2 of 2) 


AA-17 
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TIME TO CLIMB - HOT DAY 


METO POWER SINGLE ENGINE 
PROPELLER-FEATHERED ON INOPERATIVE ENGINE 


100 FT/MIN 


ENGINE(S 
HIGH 
90D ANT 


BLO\ 


wa 
2 


' 

Se Sl 

25 27 

GROSS WEIGHT (1000 LB) 


Figure A4-8. Time To Climb - Hot Day - METO Power Single Engin 
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DISTANCE TO CLIMB - HOT DAY 


METO POWER SINGLE ENGINE 


PROPELLER-FEATHERED ON INOPERATIVE ENGINE 


2) R-1830-9 
HIGH BLOWER INOPERATIVI 
90D ANT 92 


Figure A4-8. Distonce To Climb - Hot Doy - METO Power - Single Engine (Sheet 2 of 2) 
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ENGINE(S 2) R-1830-90¢ 
HIGH BLOWER INOPERATIVE 
90D AND -92 


7) 
5 
= 
= 


GROSS WEIGHT (1000 LB 


Figure A4-9. Time To Climb - Standord Day - METO Power - Two Engines With Skis Sheet 1 of 2 
A4-20 
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Figure A4-9. Distance To Climb - Standord Day - METO Power - Two Engine - With Skis. (Sheet 2 of 2) 
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Figure A4-10. Time To Climb - Hot Day - METO Power - Two Engine - With Skis. (Sheet ] of 2) 
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Figure A4-10. Distonce To Climb - Hot Day - METO Power - Two Engine - With Skis. (Sheet 2 of 2 
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Figure A4-11. Time To Climb - Stonderd Doy - Climb Power - Two Engine - With Skis. (Sheet 1 of 2) 
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Figure Ad-11. Distance To Climb - Standard Day - Climb Power - Two Engine - With Skis. (Sheet 2 of 2) 
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Figure A4-12. Time To Climb - Hot Doy - Climb Power - Two Engine - With Skis. (Sheet 1 of 2) 
A4-26 
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Figure A4-12. Distance To Climb - Hot Day - Climb Power - Two Engine - With Skis. (Sheet 2 of 2) 
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Figure A4-13. Time To Climb Standord Day - Moximum Power Single Engine - With Skis Sheet ] of 2) 
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Figure A4-13. Distance To Climb - Stondard Day - Moximum Power Single Engine - 
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Figure A4-14. Time To Climb - Hot Day - Maximum Power - Single Engine - With Skis. (Sheet 1 of 2) 
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Figure A4-14. Distance To Climb - Hot Day - Maximum Power - Single Engine - With Skis. (Sheet 2 of 2) 
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Figure A4-16. Rote of Climb - Climb Power - 2350 RPid - Two Engine. 
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Figure A4-17, Rate of Climb - METO Power - 2550 RPM Two Engine ~ With Skis 
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Figure A4-18. Rate of Climb - Climb Power - 2350 RPM - Two Engine - With Skis. 
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Figure A4-19. Rate of Climb - Maxiaum Power - 2700 RPM - Single Engine. 
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Figure A4-20. Rete of Climb - METO Power - 2550 RP - Single Engine. 
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Figure A4-21. Rote of Climb - Climb Power - 2350 RPM - Single Engine. 
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Figure A4-22. Rote of Climb - Moximum Power - 2700 RPM - Single Engine - With Skis, 
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Figure A4-23. Rate of Climb - METO Power - 2550 RPM - Single Engine ~ With Skis. 
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Figure A4-24. Rate of Climb - Climb Power - 2350 RPM - Single Engine. 
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Figure A4-25. Single Engine Sowtooth Climb. 
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EMERGENCY CEILING STANDARD DAY 


100 FT/MIN RATE OF CLIMB AT METO POWER 


CLEAN CONFIGURATION 


SAMPLE PROBLEM 

A. GROSS WEIGHT = 27000 POUNDS. 

B. TWO ENGINE - WITH SKIS CURVE 
PRESSURE ALTITUDE « 22000 FEET 


MODEL(S i7 ENGINE(S): (2) R-1830-90C 
~117 AND R4D (HIGH BLOWER INOPERATIVE] 
-90D AND -92 


BASED ON; FLIGHT TEST DATA FUEL GRADE: 100/130 
DATA AS OF: 11 JULY 1957 FUEL DENSITY: 6.0 LB/GAL 
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Figure A4-26. Emergency Ceiling - Stondord Day. 
A4-43/A4-44 
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DISCUSSION OF CHARTS 


The range performance is presented in three types 
of charts: long range power conadition, flight planning 
for long range cruise condition, and level flight 
performance. 
charts are also provided. 


Maximum endurance power conditions 


LEVEL FLIGHT PERFORMANCE 


The level flight performance charts (figure AS-1 and 
AS-2) are used to determine the equivaleat and true 
airspeeds, and the brake horsepower required per 
engine for level flight performance with and without 
skis during two engine operation at various com- 
binations of gross weight aad density altitude. 


Eater the chart at the recommended long range air 
speed curve, Point A, and proceed to the known 
gross weight curve, Point B. From this intersection, 
proceed horizontally to the koown density altitude 
aod read the required brake horsepower per engine 
for two engine operation, Poiot C. To determine the 
correct equivalent airspeed at this setting, proceed 
from Point B, vertically to the equivalent airspeed 
scale, Point D. The cue airspeed may be determined 
by projectiog « line vertically from Point D to the 
known density altitude, Point E, and interpolating 
the rue airspeed at this poiat 


LONG RANGE POWER CONDITIONS 

The long range power conditions charts (figure A‘ 
through A%-6) are presented with sheet I of and 2 
of 2 on facing pages. Sheet 1 of 2 shows recom 
mended true airspeed (TAS), brake horsepower, RPM 
and manifold pressure. Sheet 2 of 2 shows fuel flow 
(pounds per hour) and specific range (nautical miles 
per pound of fuel). Charts are included for two engine 
and single engine long range operation at various 
weights in low blower, auto rich and auto lean carbu- 
retor settings. Eater cach chart at the aircraft's 
nitial cruise gross weight or any desired inter 
mediate gross weight) and proceed vertically from 
bottom to top. To gain maximum range efficiency 
from use of the chart, recompute power settings at 
least once each hour for the new gross weight (de 
creased as fue! is consumed) These charts are 


based on the recommended long range airspeed curve 


99 percent maximum range) on the level flight per 


formance charts (figure A‘S-1| and A‘S-2). A sample 


problem is presented on the first chart of this series 


FLIGHT PLANNING CHART FOR LONG RANGE 
CRUISE CONDITION 


The flight planning charts for long range cruise 
condition (figures AS-7 through AS-13) are used to 
determine the fuel consumed and the ume elapsed 
for a cruise operation when the required distance to 


AS.2 


ctuise and cither the initial or final aircraft cruise 
gross weight are koowo Ia the event initial aad 
fioal cruise gross weights are known, both the range 


and time to cruise may be obtained from the charts 


The charts are constructed for use with two and 
single-engine power conditions. The vertical scales 
labeled range and time, are prescated only to find 
the difference in nautical miles (aircraft range) or 
tome in (100 minutes) due to fuel consumption between 
initial and final cruise gross weights. A sample 
problem is included oo the first chart of this series 
(figure AS-7) 


Eoter the chart with the given gross weight (Point 
A). Draw « live vertically to the time curve (Point 
B) Extead the line vertically from Point B to the 
range curve (Poiot C). Draw a line horizontally 
from Point C to the range scale (Point D). Subtract 
mission tange from the value shown at Point D and 
reeater the range scale with this value (Point E). 
Draw a line horizontally from Point EF to intersect 
the range curve (Poiot F), From Point F, draw a line 
vertically to the time curve (Point G) and extend 
to the gross weight scale (Point H). Subtract the 
value at Poiot H from the value at Poiot A to obtain 
the fuel required for the mission range. Similarly, 
time may be found by drawing « horizontal line 
from the time curve Point B and Point G, to the time 
scale, Point | and Point J. The difference between 
the values shown at Point I and Point | is the time 
correspooding to the mission range. 


MAXIMUM ENDURANCE POWER CONDITIONS 
The maximum endurance power conditions charts 
(figures A%S-14 and AS-15) present the calibrated 
airspeed (CAS), beake horsepower, rpm, manifold 
pressure and fuel flow for maximum endurance con- 
ditions at various gross weights for operation with 
two engines. Where applicable, the charts contain 
altitude curves which show operation in auto rich 
ot auto leap mixture in low blower 


To determine CAS, power, tpm, manifold pressure, 
and fuel flow values, enter the chart at the aircraft 
gross weight and proceed vertically. The desired 
values may thea be read as the vertical live in- 
tersects the particular curve The eodurance in 
hours is obtained by dividing the amount of fuel 
remaining to be used by the average total fuel flow 
ia pounds pet hour occuring between the initial and 
final gross weights. Where sudden changes occur 
in the fuel flow curve, the endurance calculation 
should be separated into parts at the gross weight 
where the break occurs, and the separate endurance 
ames added together 
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LEVEL FLIGHT PERORMANCE 
TWO ENGINE ENGINEG): (2) R-1830-90C 


HIGH BLOWER INOPERATIVE) 
-90D AND -92 


BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130 
DATA AS OF: 11 JULY 1957 FUEL DENSITY~ 6.0 LB/GAI 


MODEL(S): C-47 
C-117 AND R4D 


SAMPLE PROBLEM 


A. MAXIMUM RANGE 

B. GROSS WEIGHT = 27000 POUNDS 

C. BRAKE HORSEPOWER PER ENGINE « 440 AT 5 FEET DENSIT 
D. EQUIVALENT AIRSPEED « 107 KNOTS. 

E TRUE AIRSPEED « 115 KNOTS AT 5000 FEET DENSITY Al rirt 


DENSITY ALTITUDE 5000 


DENSITY 
ALTITUDE 


- 
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AS-1. Level Flight Performence — Two Engines. 
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LEVEL FLIGHT PERFORMANCE - WITH SKIS 
TWO ENGINE 


MODEL(S): C-47, ENGINE(): (2) R-1830-90C 
C-117 AND R4D (HIGH BLOWER INOPERATIVE) | 
-90D AND -92 
| 
| BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130 
DATA AS OF: 11 JULY 1957 FUEL DENSITY: 6.0 LB/GAL 


DENSITY ALTITUDE 5000 


: 


DENSITY ALTITUDE 


AS-2. Level Flight Performonce — Two Engines - With Skis. 
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LONG RANGE POWER CONDITIONS 
STANDARD DAY -TWO ENGINES 
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TIVE) -90D AND -92 


FUEL GRADE: 100/13 
FUEL DENSITY: 6 LB/GAL 


BASED ON 
DATA AS OF 


FLIGHT TEST 
11 JULY 1957 


AUTO LEAN 


AUTO RICH 


SAMPLE PROBLEM 
A, F. GROSS WEIGHT 
27000 pounds 
B,C,D,E,Gand H. Alti 
tude - 10, 000 feet, stand 
ard day 
BB. True airspeed 
knots 
Brake horsep 
480 
RPM - 1700 
Manifold pressure 
27.5 IN. HG 
Fuel flow - 405 
pounds per hour 
Specific range 305 
nautical miles per 


pound of fuel 


—— 


Figure A5-3. Long Range Power Conditions - Stondord Doy 


Two Engines (Sheet ! of 2) 
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Figure AS-3. Long Ronge Power Conditions - Stenderd Dey - Two Engines (Sheet 2 of 2) 
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‘LONG RANGE POWER CONDITIONS 
STANDARD DAY - TWO ENGINES — WITH SKIS 
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Figure AS-4. Long Ronge Power Conditions - Stendord Doy - Two Engines - With Skis (Sheet ] of 2) 
A5-8 
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LONG RANGE POWER CONDITIONS 
STANDARD DAY - TWO ENGINES - WITH SKIS 


MODEL(S): C-47, 
C-117 AND R4D 


ENGINE(S): (2) R-1830 
90C 

(HIGH BLOWER INOPERA- | 
TIVE) -90D AND -92 | 


FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB, 
GAL 


SPECIFIC 


BASED ON: FLIGHT TEST 
DATA 

DATA AS OF: 11 JULY 
1957 


is 
i 
| 
a 
| 
z 
4 
$ 
= 
Fe 
— 
- 
& 


AUTO LEAN 


AUTO RICH 


FUEL FLOW (LB/HR) 


Figure AS-4. Long Range Power Conditions - Standard Day - Two Engines - With Skis (Sheet 2 of 2) 
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Single Engine (Sheet 1 of 2) 
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Figure AS-5. Long Ronge Power Condition - Standard Day - Single Engine (Sheet 2 of 2) 
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LONG RANGE POWER CONDITION -STANDARD DAY- SINGLE ENGINE - WITH SKIS 
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Figure AS-6. Long Range Power Condition - Stondard Day - Single Engine - With Skis (Sheet 1 of 2) 
AS-12 
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Figure A5-6. Long Ronge Power Condition - Standard Day Single Engine - With Skis (Sheet 2 of 2) 
AS-13 
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FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION - TWO ENGINE SEA LEVEL 
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Figure AS-7 Flight Planning for Long Range Cruise Condition - Two Engines - Seo Level 
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FLIGHT PLANNING FOR LONG RANGE CRUISE 
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Figure AS-8. Flight Planning for Long Range Cruise Condition - Two Engines - 5000 Ft 
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FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION - TWO ENGINE 
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Figure AS-9. Flight Planning for Long Ronge Cruise Condition - Two Engines - 10000 Ft 
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FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION - 
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Figure AS-10. Flight Planning for Long Ronge Cruise Condition - Two Engines - 15000 Ft 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


T.0. 1C-47-1 


FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION 
SINGLE-ENGINE SEA LEVEL 
PROPELLER: FEATHERED ON INOPERATIVE ENGINE 
MODEL@): C-47, ENGINEG@): (2) R-1830-90¢ 
C-117 AND R4D (HIGH BLOWER INOPERATIVE) 
-90D AND -92 


BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130 
DATA AS OF: 11 JULY 1957 FUEL DENSITY: 6.0 LB/GAL 


| j 
Tv AUTO LEAN 


AUTO RICH 


MILES 


RANGE (NAUTICAL 


TIME (100 MIN) 


25 
GROSS WEIGHT (1000 POUNDS) 


Figure AS-11. Flight Planning for Long Ronge Cruise Condition - Single Engine - Seo Level 
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FLIGHT PLANNING FOR LONG RANGE CRUISE CONDITION 
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Figure A5-12. Flight Plonning for Long Range Cruise Condition - Single Engine - 5000 Ft 
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FLIGHT PLANNING FOR LONG RANGE CRUISE 
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Figure A5-13. Flight Plenning for Long Ronge Cruise Condition - Single Engine - 10000 Fr 
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EE. MANIFOLD PRESSURE ~ 26.5 

FF. FUEL FLOW 390 POUNDS PER 

HOUR 
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MAXIMUM ENDURANCE POWER CONDITION - WITH SKIS - TWO ENGINES 
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Figure AS-15. Moximum Endurance Power Condition - With Skis - Two Engines 
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DISCUSSION OF CHARTS 


The landing charts are included to enable the pilot 
to determine the length of the runway oaccessary to 
land the aircraft safely under various conditions of 
wiod, temperature, altitude, and runway surface 
Since the length of the landing ground run depends 
to a great extent on the coefficient of friction 623) 
numerical values of Ad are shown on the landing 
ground run charts (figures AG6-1 through A6-4) cor- 
responding to the most commonly eacountered run- 


way surface conditions 
LANDING GROUND RUN 


The landing ground run charts (figures AG6-1 through 
A6-4) are used to determine that landing ground ruc 
jistance at various combinations of OAT, pressure 
and density altitudes (up to 16,000 feet), gross 
weight, actual wiod component, and runway surface 
condition, The charts are based on the recommended 
touchdown speed obtained from the characteristic 
landing speeds chart (figure A6-5). These charts 
give ground run only; to compute landing distance 
from a $0-foot beight, first determine landing ground 
run for prevailing runway surface conditions, then 
add 95 percent of the landing ground run for bard 


runway surface The sum of these two distances 


give the approximate total landing distance 


a 50-foot height A sample problem is included 


oo each chart 


CHARACTERISTIC LANDING SPEEDS. 


The characteristic landing speed chart (figure A6-5) 
presents recommended touchdown speeds in both 
knots aod MPH indicated airspeed with zero, ‘4, ‘4, 
aod full flaps for various aircraft gross weights 
All lines represent the 110 percent power off stall! 
speed for the flap position shown. Enter the chart 
at the planned landing gross weight and proceed 
vertically to the appropriate speed curve, then 
proceed horizontally to the indicated airspeed 


POWER.OFF STALL SPEEDS. 


Power-off stall speed charts (figure A6-6 through 
A6-9) are included for zero, 4, ‘4 and full DOWN 
(45°) flap settings The power-off stall speeds 
were determined with the throttles in the CLOSED 
position. When power is maintained on the engines, 
the airflow over the wings behind the propellers is 
increased and therefore increases lift aod lower 
the stalling speed This effect varies with power 


setting 
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LANDING GROUND RUN 
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Figure A6.1. Landing Ground Run - Touchdown at 1.1V, — Wing Flops - 45 Degrees. 
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Figure A6-2. Landing Ground Run ~ Touchdown of 1.1V, ~ Wing Flops - 0 Degrees. 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


SNOW LANDING GROUND RUN SKIS DOWN 
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WING FLAPS « 45 DEGREES 
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BASED ON: FLIGHT TEST DATA MODEL(3): C-47, C-117 
DATA AS OF: 11 JUL¥ 1957 AND R4D 
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Figure A6-3. Snow Landing Ground Run — Skis Down - Touchdown at 1.1V, ~ Wing Flaps - 45 Degrees. 
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PACKED SNOW LANDING GROUND RUN ( WITH SKIS ) 
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Figure A6-4. Packed Snow Landing Ground Run - Skis Down ~ Touchdown of 1.1V, — Wing Flops - 45 Degrees. 
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CHARACTERISTIC LANDING SPEEDS 
TOUCHDOWN AT1.1Vs 


MODELS: C-47 
AND R4I VE(S 2) R-1830-90 
HIGH JBLOWER INOPERATIVE 
BASED ON: FLIGHT TEST DATA D and -92 
DATA AS OF: 1 DECEMBER 1949 


KNOTS (INDICATED) 


23 24 25 26 27 26 29 30 
GROSS WEIGHT (1, 000 POUNDS 


| — + NOTE 


TO GET FROM TOUCHDOWN SPEED 1, SPEED OVER A 50 FEET HEIGHT IS 


1.1V_, TO 1, 2Vs. 
MULTIPLY 2. SPEEDS GIVEN ARE AIRSPEED INDICATOR 


BY READINGS. 
3. A FIVE KNOT CORRECTION FOR POstI- 
THRESHOLD (1.2Vetall)| 1.09 TION ERROR HAS BEEN SUBTRACTED. 
4. NO INSTRUMENT ERROR IS INCLUDED 


= » ; 
. yes: a - SAMPLE PROBLEM 
~~ stall 
GIVEN 
BEFORE TURNING 1, GROSS WEIGHT = 25,500 POUNDS 
(POINT A). 
~ = 2, WING FLAP SETTING - ZERO (POINT B 
FIND 
1, TOUCHDOWN SPEED = 72.2 KNOTS 
(POINT C). 


Figure A6-5. Characteristic Landing Speeds — Touchdown at 1.1V,. 
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Figure A6-6. Power Off Stall Speeds - O Flaps. 
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POWER OFF STALL SPEEDS 
1/4 FLAPS 


FLIGHT TEST DATA 
I | DECEMBER 1949 


GROSS WEIGHT (1000 POUNDS 


Figure A6-7. Power Off Stoll Speeds — '4 Flaps. 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


POWER OFF STALL SPEEDS 
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Figure A6-8, Power Off Stall Speeds — ' Flaps. 
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Figure A6-9. Power Off Stoll Soweds ~ Full Flops. 
A6-11/A6-12 
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TAKE-OFF AND LANDING DATA CARD 


A take-off and landing data card is included in T, O. 
IC-47-CL-1-1 to provide readily available information 
for take-off and landing. Prior to cach flight, appli- 
cable data should be computed and entered on the 
cards. This information can then be reviewed by 
the pilot or read aloud by the copilot as a checklist 
item immediately prior to take-off and landing. A 
sample is shown on page A7-. 


SOURCES OF INFORMATION 


Information for items oo the take-off and landing 
data cards may be found in the following paragraphs. 


TAKE-OFF DATA 


Refusal Distance--Obtained from the Take-Off 
Performance--Speed During Ground Ruo chart (figure 
A3-9). 

Refusal Speed---Obtained from the Take-Off Per- 
formance--Refusal Speed chart (figure A3-11), 
Take-Off Speed---Obtain from the Take-Off Per- 
formaace-Characteristic Take-Off Speed chart 
(figure A}3~14), 


LANDING 
DATA 


IMMEDIATELY AFTER TAKE-OFF 


120 Percent Power-Off Stalling Airspeed--Obtained 
from the Characteristic Landing Speed chart (figure 
A6-5) 

110 Percent Power-Off Stalling Airspeed--Obtained 
from the Characteristic Landing Speed chart (figure 
A6-5). 

Take-Off Speed---Obtained from the Take-Off Per- 
formance--Characteristics Take-Off Speed chart 
(figure A3-14), 


CONDITIONS DATA 


Gross Weight (Actual)}—Basic aircraft operating 
weight, plus fuel, cargo, and crew 

Gross Weight Limited by Siogle-Engine Climb-- 
Obtained from the Take-Off Gross Weight Limited by 
Single-Engioe Climb Performance chart (figure A}-1). 
Pressure Altitude---Obtained from weather briefing 
of tower operator. 

Outside Air Temperature---Obtained from aircraft 
tempetature gage. 

Dew Point--Obtained from weather briefing. 

Specific Humidity---Obtained from weather briefing. 
Density Altitude---Obtained from the Density Altitude 
Chart (figure Al-4). 


Runway Length--Obtained from operations or Flight 
Information Publicatioas (FLIP) charts. 

Runway Slope---Obtained from operations or Flight 
loformation Publications (FLIP) charts. 

Vind Componeat---Obtained from weather briefing. 


A7.2 


1C.47.1 


LANDING DATA 


Landing Gross Weight---Take-Off weight less fuel 
consumed, 

Vind Component—-Obtained from tower operator 
Threshold Airspeed (120) percent of Power-Off 
Stalling Airspeed)——Obtained from the Characteristic 
Landing Speeds Chart (figure A6-5). 

Touchdowa Speed (110 Percent of Power-Off Stalling 
Airspeed) — Obtained from the Characteristic Laading 
Speed chart (figure A6-5). 

Take-Off Speed---Obtained from the Take-Off Per- 
formance--Characteristic Take-Off Speed bart 
(figure A%-14)., 


SAMPLE PROBLEM 


Sample problems are provided to clarify the use of 
the performance charts where applied to a typical 
mission and to emphasize the oced for adequate 


mission planning. 
LONG RANGE OPERATION PROBLEM 


The following sample problem is a typical search 
mission for this type aircraft, The mission requires 
that the aircraft Take-Off - Climb to 10,000 feet 
density altitude; cruise out for 1 hour at 10,000 
feet density altitude then descend to 1000 feet 
lensity altitude; search for 4 bours at 1000 feer 
lensity altitude; climb to 7000 feet density altitude: 
then cruise at 7000 feet density altitude and laod 
at the point of departure. All climbs will be made 
using climb power settings. Both cruises will be 
made using recommended long range airspeeds and 
power settings. The 1000 foot search will be made 
usiog the recommended maximum endurance air- 
speeds and power settings. The mission requires 
that the aircraft return to the base with sufficicor 
fuel to cruise 30 minutes at sea level, plus as 
additional 10 percent of Take-Off fue! load 


CONDITIONS 


TAKE-OFF CONDITIONS 


Pressure Altitude ..-.Sea Level 

Outside Air Temperature----- 

Specific Humidity---~ 0-015 

Headwind at 50-foot Height----- 2 

Runway Length Available--—-4000 Feet 
Runway Slope (up hill) ---0.015 

Runway Surface Condition----- Hard Surface 


TAKE-OFF GROSS WEIGHT 


Take-Off gross weight limited by single-engine 
climb performance (see figure A}3-1)---30,600 pounds. 
Aircraft operating weight, empty, including oil (gross 
weight less fuel and cargo)----- 21,000 pounds. 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


CRUISE CONDITIONS 


Headwind ----—-None 

Temperature at 10,000 feet density altitude 
Temperature at 7000 feet density altitude 
Temperature at 1000 feet pressure altitude ---- 


TAKE-OFF AND ABORT CRITERIA 


Take-Off ground run (see figure A4-2) 


lake-Off ground run as corrected by the 
orrection chart (see tigure A4-10) 
Take-Off speed (see figure A 
Refusal speed (see figure A4 
Refusal distance (see figure A4-9) 


warimur 


onsumed Juring I 


"0 pound 
i 


CLIMB TO 10,000 FEET DENSITY ALTITUDE 


limb to 10,000 feet deosity altitude will be made 
at climb power settings. The gross weight at start 
of climb is 30,330 pounds (30,600 — 270 = 30,430) 
The time and distance to climb, and the gross 
weight at end of climb are determined from figure 
A4-3 as follows 

Time to climb ------ 41.5 minutes 
Distance to climb ------ 97 nautical miles, 
Gross weight at end of climb —---- 29,600 pounds. 
Fuel consumed during climb is 730 pounds ----—-- 
~-~-{ 30,330 — 29,600 = 730). 


CRUISE AT 10,000 FEET DENSITY ALTITUDE 


Cruise at 10,000 feet density altitude and descent 
to 1000 feet pressure altitude will be made at long 
range power settings. The gross weight at beginoing 
of cruise is 29,600 pounds. Range during cruise 
and gross weight at end of cruise for a zero wiod 
coodition are determined from figure A5-9 as follows 


Range ----—-- 120 nautical miles 

Gross weight at end of cruise ---— 29, 150 pounds 
Fuel consumed during cruise is 450 pounds 
----(29,600 — 29,150 = 450). 

The average airspeed is 120 knots. 


The recommended power settings and airspeed 
during cruise for an initial gross weight of 29,600 
pounds ate determined from figure AS-3 and are as 
follows: 


Calibrated airspeea 130.5 Knots. 
Brake horsepower per engine -~--- 550 
RPM - ~ 1860. 

Manifold pressure ------ 18.2 inches Hg 
Fuel flow 
Nautical miles per pound ------ 0.278. 


170 pounds per hour. 


Appendix 
Port 7 


NOTE 


The long range power condition 
charts are based on long range 
cruising operation; therefore, it is 
essential that conditions of the 99 
percent maximum fange power con- 
ditions curves be followed. Power 
settings should be changed at least 
every bour io order that range and 
time performance on the long range 
prediction curves be attainabic. 
The fuel flow data will! facilitate 
the determination of the new gross 
weight at the time of the power 
change At the end of one hour 
cruise at the initial power setting, 
the gross weight will be 29,150 
pounds (29,600 — 450 = 29,150) 
New power settiogs can then be 
read at this aew weight. 


SEARCH AT 1000 FEET DENSITY ALTITUDE 


sity Ititade with 

nade at the speed and powe 
settings recommended for the maximum endurance. 
To maintain operation at optimum efficiency, it is 
necessary to recompute and readjust power settings 
at least once cach hour based on the gross weight 
change due to fuel consumed. The recommended 
brake horsepower for the first hour's operation is 
determined from figure A‘5-14 as follows 


True airspeed 
Krake horsepower 
Fuel ons ume 


letermined 


per engine are determined from figures AS-14 


ollows 


Manifold pressure -—--- 28 inches Hg 
1700. 

Fuel coosumed (fortwo engioes) —--- 385 pounds. 

At the beginning of the second hour's cruise the 
gross weight will be 28,765 pounds (29150 - 
385 = 28,765). Power settings aad fuel consumption 
for each remaining bow of cruise are computed ia 
the same manner. 


After computing power settings and fuel flow for 
all 4 bours of cruise, the total fuel consumed is 
determined to be 1495 pounds and the gross weight 
at end of cruise is 27655 pounds (29150 - 
1495 = 27655). Range during cruise is estimated 


to be 380 sautical miles by multiplying time during 


cruise by average true airspeed during cruise 


(4295 = 380). 
A7.3 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


FEET DENSITY ALTITUDE, 


feet density altitude will be made at 


settings The gross 
The 


weight at 


weight start 
7,655 pounds time 


and distance 


. and the gross end of climb are 


determined from figure A4-3 as follows 
2 


minutes 


limb ------ 


eeight atend of climt ”, 280 pounds 


luring climb from 1000 feet to 700 


onsumed 
- 27 ASS 


CRUISE AT 7000 FEET DENSITY ALTITUDE 


ise at 7000 feet density altitude will be made at 


long range power settings. The gross 


pounds, 
is determined 


weight at 


beginoing of cruise is RO The range 


point 


nautical miles 


to cruise to of departure to be 


Time during cruise and gross 
cruise for 


weight at cod of 


wind conditions 
AS-8 


zero 


fetermined by interpolation from figures 


AS-9 and are as follows 


minutes 


weight at end of cruise pounds 


sosumed during cruise is pounds 


The recommended power settings and airspeed 


of 27,28 


and 


suriog Cruise for an initial gross weight 


pounds are 


follows 


Jetermined from figure A5-3 are as 


Brake horsepower -- 


Manifold pressure 


inches Hg 


flow ‘ r is per hou 


NOTE 


The long range power condition 


barts are based on long range 


ruising operation; 


that 


therefore, it is 
essential conditions of the 99 
maximum range 
curves be followed. Power 
settings sbould be changed at least 
every hour in order that range and 
time performance on the long range 
prediction curves be attainable 
The fuel flow data will facilitate 
the determination of the ocw gross 
weight at the 


percent power coo- 


tons 


time of the power 


change. 


RESERVE FUEL AND CARGO 


tal mission plus 


minutes sea level Fuel 


minutes at sea level, for gross 


at 7000 feet 
AS-4 as 


180 


density altitude is determine 


from figure follows. Fuel flow per engine 


etermined to be Therefore, fuel require 


cruise 30 minutes is 180 pounds Ten percent 


total ! 


mission fuel plus sufficient fuel 


40 minutes at sea level is 408 pounds Therefore 


total reserve SRE pounds (180 + 408 ~ 


an now be determined a 


wel required 
0 3900) 


fuel j 


S88 pounds 
at take-off 


Reserve 


Total fuel load 


Operating weight 
25489 


maximum 


empty 
2100¢ 


plus fuel load 
pounds 4489 


cargo loa 


LANDING 

IMMEDIATE LANDING 
Pressure altitude --~— sea level. 
Outside air temperature 

Headwind at $0-foot wheight 10 knots. 
Runway surface condition ——— hard surface, 
Landing gross weight 


take-off gross weight 
less fuel consumed. 

For warm-up aod take-off (270 pounds) ~~ 30600 — 
270 = 30330 pounds. 

Threshold speed (figure A645) --~- 87 kaos. 
Touchdown speed (figure A645) --— 80 knots. 

full 


Landing ground roll distance with 


A6-1 1675 feet. 


flaps (figure 


DESTINATION LANDING 


Pressure altitude --—~ sea level. 


Outside air temperature -—— 30°C. 
Headwind at $0-foot height ——- 16 knots. 
Runway surface condition ——- hard surface. 
Landiog gross weight - 26700 pounds. 
Threshold speed (figure A6-5) --—- 81 know. 
Touchdowa speed (figure A6-5) — 74 knors. 
Landing ground roll distance with full flaps 
1400 feet 


{iigure 
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sufficient fuel to cruise fo 
requires to cruise fo 


weight at end o 


{ 


to cruise 
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TAKEOFF AND LANDING DATA CARD 
GROSS WEIGHT 30,600 LB. 


RUNWAY LENGTH 4,000 FT SLOPE 0.015 UP HILL 


PRESSURE ALTITUDE SEA LEVEL. 


7 24 °C) | «SPECIFIC HUMIDITY 0.015 


TAKEOFF PERFOR MANCE 


REFUSAL SPEED 72 KIAS 


REFUSAL DISTANCE 1,820 FT 


TAKEOFF SPEED 60 KIAS TAKEOFF DISTANCE 2250 


SINGLE ENGINE CLIMB SPEED ! EAS 


IMMEDIATE/DESTINATION LANDING 


THRESHOLD SPEED 69 KIA TOUCHDOWN SPEED 69 64 K 


LANDING DISTANCE 167 4 FT 


AT-5/AT-6 
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T. O. 1C-47-1 


ALPHABETICAL INDEX 


Abandoning aircraft 2 i Backtiring 
A-c power supply Bail-out 
A-C Power Supply y alarm bell 
ADF Procedures wocedure 
Aileron control knot Battery fumes 
Aileron trim tab crank ; Battery master switch 
Air Booster pumps 
filter control handle Brake 
mixture control valve haodle 2 cootrol knob, parking 
outlet control valve handles 2 satrols, hydraulic 
temperature indicator, free operation 
Nircrafi system 
Aircenfe 
sbandoning 
limensions 
entering 
entering, before 
gross weight 
leaving, before abin 
Airspeed compartment, main 
limitations 7 vtrance ladder 
om trim, effect +8 flight compartment 
Alarm bell, bail-out able, parachute rip 
Alarm bell, ditching 6 arburetor air 
Altimeter, radio low control levers and friction 
Ammeters ‘ systems 
Ammeters, vole Systems 
Antiexposure suits temperature indicators 
Anti-icing and deicing systems Carburetor deicing 
Approach Control valve handle 
direction finder (ADF), automatic 2 switch 
GCA), ground controlled t system 


landing - arburetor icing 
omni-range (VOR) Cargo 
radio range 4 carrying equipment — exterior 
TACAN 7 joors 
Approaches, instrument load 
Approaching storm loading equipment 
Arrangement, interior i Cargo door 
Astrocompass emergency release handle, main 
Autopilot latch handles, aft 
control valve handle 32 latch handles, maia 
emergency shutoff valve handle 32 paratroop door handles, main 
indicators Carrying equipment, passenger 
oil pressure gage Casualty carryiog equipment 


operation 2 CB container pressure gages 
Auxiliary equipment 


ltalics indicote illustrations 
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trumeat 
take-off 
apil Arran, 
efi Vie 
Right Vieu 


amunication and associated 


electronic equipment 


mmunicaiion and Associaled 
o control han 
Electronic Equipmeni I , : 
and astrodome 
mmunications and Associaled 
stroll valy b 
Electronic Equipment atrol valve han 


stem 
ompass 


AN ‘ARN.-7 
jual AN ARN 
fluxgate 
nfiguration an 
yntroller 


yntrols 
j hurolf 
columns 


valve handle 


cicing switch 


arburetor 


a's seat forward 


1 windshield 
surface locks 
windshield 


ontrol knobs an 
sileron Deicing system 
wake, parking ‘ heed bes 
clevator : control handle, wing 
xing peration, wing 
rudder pressure gage 
windshield ropeller 
pilot windshield 


wing and empennage 


ing systems nt 
emergency operatic 1g SY ’ 


handles 


operation 
ow! flaps 
imensions, aircraft 
rank, aileron 
tion finder (ADI 
rank, rudder 


rew 


h 
flight ing 


. alarm bell 
otygen supply 
Cheri 
requirement, mir 
Crash Landing Siations 
ross-feed 


cross-wind 


he 


control handle 


Valve Handle 


ig 


»wer failure, partial 


X.2 ltolics indicote illustrations 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


THIS PAGE IS DECLASSIFIED IAW EO 13526 


itching oat’ 
power-on, norma 
preparation 
procedure 
techniques 

up- wind 

iving 


oor handles, cargo door paratroop, 


forward 
oors, Cargo 
joors, entrance 


riftmeter 


gnbrol Panels 
fires 
Junction Box, Main 
power supply system 


power system failure 


Electronic equipment, communication 


associated 
levator coatrol knob 
levator trim tab wheel 
mergencies, landing 
mergency 
entrance 
Entrances (Cut-Tbrough Areas) 
equipment 
equipment, miscellaneous 
Equipment, Miscellaneous 
exits 
extension, landing gear 
radio transceiver 
release handle, cargo door, main 
spill valve control knobs 
valve, oxygen regulator 
Emergency operation 
cowl flap 
wing flap 
Engine 
hunting or surging 
iastruments 
limitations 
runup 


Sn an 


Engine Fire (Cont 
in flight 
on the ground 
ngines 
Starting 
starting, before 
stopping 
ntrance 
vacuation controller, assigoament 
xits, emergency 
xterior 
inspection 
lighting 


old weather procedures 


ailure 

brake system 

electrical power system 

engine 

fuel system 

hydraulic power system 

indication, engine 

one engine on mke-off at minimum 
control and minimum recommended 
single-engine speeds 

one engine on take-off — before 
minimum control speed 

propeller 

to feather, propeller 

ailure, landing gear 

hydraulic line 

safety latch 

system 

tire 

ire 

detector test switch (if installed 

extinguishing system 

fuselage 

in flight, engine 

on the ground, engine 

wing 

Fires, electrical 
Firewall shutoff valve handles 


Firewall shutoff valves 
Fittings and rings, tie-down 
Flap handles, cowl 

Flap operation, cow! 


wo 


shurdown 
Smoke and Flame Identification C bart 
warm-up 
Engine failure 
during take-off Flaps, cow! 
indication Flaps, wing 
Engine fire Flight 
detection warning system (if installed) . characteristics 
Extinguisber Controls / 1-42 characteristics under partial power 


wee Owe 
oS ne 


extinguisher switches . -41 conditions 


Htalics indicote illustrations. 
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ight (Cont'd) 

compartment 

compartment and cabin 

control system 

rew 

mechanic steward 

mechanic's steward inspection 
planning 

power conditions during, changing 
preparation 

restrictions 


turbulence and thunderstorms 


l luxgate compass 


ue 
booster pump switches 
grade operating limits, alternate 
Cuantity Data Chari 
juantity indicator 
wobble pump handle 

Fuel pressure 
Rage 

Fuel System 


uel system 
liagram 

tailure 
long-range 
management 
Management 

re! tank 
procedure, normal 
selection 
selectors 

shutoff valves, long-range 


usclage fire 


ages 
iutopilot oi] pressure 
B container pressure 
fuel pressure 
hydraulic fluid quantity sight 
hydraulic system pressure 
oi! pressure 
xygen pressure 
vacuum 
(CA Procedures 
Gear retracted, landing with one main 
Gear safety pins, landing 
General Arrangement Diagram 
Generators 
Generator switches 
yenerator warning lights 
Glide, maximum 
slide, Maximum 


K-4 


T.0 


1C-47.1 


Go-around 
single-engine 
single-engine, simulated 
two-engine 

Ground 
controlled approach (GCA) 
test, preflight 


tests, warm-up 


Handle, hand primer 
Heaters, pitot static tube 
Heating and ventilating system 
Hot-Adr Type 
Sieam-T ype 
HF liaison 
Holding 


Hydraulic 
brake controls 
Control Panel 
fluid quantity sight gage 
hand pump 
power supply system 
power system failure 
pump selector valve lever 
System 
system pressure gages 
system pressure, landing without 


Ice and rain 
IF F equipment 
Ignition switches 
Ignition system 
ILS Procedwes 
Indicators 
ai temperature, free 
autopilot 
carburetor amr temperature 
fuel quantity 
lights 
oil temperature 
oxygen flow 
wing flap position 
laspection 
exterior 
exterior, before 
flight mechanic’s/ stewards 
interior : 2-2, 
navigator's 


ltolics indicate illustrations. 
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T. 0, 1C.47.1 


laspection (Cont'd Landing (Cont'd) 

radio operator's ski 

thru-flight 2 with one main gear retracted 
Instrument without hydraulic system pressure 

approaches 9-2 Landing gear 

climb emergency extension 

flight procedures hydraulic line failure 

landing system (ILS) 2 indicator lights 


limi markings 4 latch lever 
Markings 


Panel, Main 
Panel — Typical, Main 
take-off 


Latch Lever Operation 
lever 

limitations 

safety latch failure 
safety pins 

system 

system failure 


Arr ange ment tire failure 
imspection 


instrument 
Instruments, engine 
Interior 


warning horn 
lighting atch handles, baggage door, aft 


Interpbone Control Panel atch handles, baggage door, main 
Interphone system avatory 


Inverter switch 5 caning — fuel air mixture, manual 


caving aircraft, before 
evers 
carburetor ait control levers and 


kout 


friction lock 
firing switch hydraulic pump selector valve 
master switch landing gear 

system landing gear latch 

take-off oxygen regulator diluter 
pilot's seat vertical 

propeller control 

tail wheel lock 

wing flap control 

F receiver 

ife rafts 

ife vests 

ighting 

equipment 

exterior 

interior 


Ladder, cabin entrance 
Ladder, extension 
Lamp, aldis 
Landing 

after 

approach 

before 


ights and switches 
anticollision 
dome 
exteosion 
fluorescent 
formation 
landing 
navigation 
navigator'’s table 
recognition 
Lights, indicator 
Lights, landing gear indicator 


cross-wind 

emergencies 

gear-up 

lights and switches 

minimum-run 

2orma! 

Pattern — Typical Landing/Go-around 
Normal Power-Approach Power-O// 
Landing 

single-engine 

single-engine, simulated 


Limitations 
airspeed 
center of gravity 
engine 
landing gear 


ltelics indicate illustrations. 
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mitations (Cont'd 
performance 
weight, operational 
imit markings. iostrument 
imits, fuel grade operating, alternate 
oad 
argo 
factors 
factors, wing 
long-range fuel 
master 
wing fuel 
oading 
rca autiogary 
area, recommended 
equipment, cargo 
not recommended 
ramps 


S, weight 


calizer receiver and glide path receiver 


ck, mixture control levers aod thumb 


control surface 
g-range fuel load 


uel tank operations 


w 


fete ctor 
p det t 


came « ompartme nt 
Mancuvers, prohibited 
Marker beacon receiver 
Miscellancous emergency equipment 
Miscellancous equipment 
Mixing chamber contro! knobs 
Mixture control levers and thumt 


latch lock 


Navigation equipment 
Navigation lights and switches 
Navigator 
Navigator's 
inspection 
Sialion AN ARN.-6 Insialied 
Siation — Typical 
stool / chair 
table light and switch 
Night ditching 
Night flying 


Oil 
dilution switch 


dilution switches 


X-6 


Oil (Cont'd 
pressure gage 
pressure warning light 
system 
temperature indicator 
Omni-range 
Approach Procedure 
localizer receiver and glide 
path receiver 
(VOR) approach 
Overspeeding, propeller 
Overwater recommendations 
Oxygen 
Consumption Tables 
flow indicators 
pressure gages 
regulator diluter lever 
regOlator emergency val 
supply, crew 
Oxygen system 
emergency operation 
normal operation 


passengers, troops, or litter patients 


Panel, parachute troop exit 
Parachute rip cord cable (static line 


Parachute troop exit pane! 


Para pack 
manual salvo release handle 
master switch and circuit breaker swit 
provisions 
salvo switch 
selective control switches 
series release switch 

Pedals, rudder controls 

Pilot 
seat forward and aft controls 
seat vertical lever 
scats 

Pitot heater switches 

Pitot-static system 

Pitot static tube heaters 

Post flight engine check 

Power 
conditions during flight, changing 
conditions, flight characteristics 

under partial 

Distribution Schematic — T ypical 
failure ditching, partial 
loss and performance 
-on ditching, norma! 
outlet, utility ........... 
reduction on trim, effect 


Italics indicote illustrations. 
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i 
rider 
ytrol ko 


»ntrol peda 


rim crank 


ifety, margin 


alvo release har 
cats, pilors’ 
clector handle 


electors 


feathering swit engine 


peeding ound 


sround 


ling 
inding 


practice 


single-engine 
“arter switches 
tarting 

APT 

engines 


system 


erator’s inspectic 
Iperator’s Siaté Storm, approaching 
Set control Storm, penetrating 
filtered-type rburetor air sy Superchargers 
am-nonram filtered < arburetor urging, engine 
air system Switches 
arburetor battery master 
lefroster fan 
engine fire exting 
lizer receiver and glide path fire detector 
marker beacon fuel booster 


omni-range and localizer receiver and generator 


glide path ground test 


Receptacle, power supply, external ignition 


Itolies indicote illustrations. 
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JATO firing 


master 
anticollision : 5 
ail wheel lo« 
extensior 
ake-off 
lome 
. P after 
ights, fluorescent 
climb 
lights, formation . 
Climb 
ights, recognition P 
lore 
| dilution 
before minimum contro! spec 
itot heater 
one engine 


cross-wind 

engine failure during 
instrument 

}JATO 


warning sign, passenger : ; 
minimum control and minimum recommende 
Switches, para pack F 
single-engine speeds, failure of one 
master switch and circuit breaker 
l engine 
salvo 

minimum run 


ski 
Tank 


selective contro! 
series release 


system ' 
operation, long-range fue 
emergency operation 2 
procedure, fuel, normal 
management, fucl : 
. selection, fuel 
System normal opcratio 
laxiing 
»xygen 
before 
Systems 
" with skis 
wake " 
Temperature warning lights, critica 


Test, ground, preflight 
Thru-flight inspection 
Transmitter-receiver, UHF command 


arburetor air 
ic frosting 
electrical power suy 
fire extinguishing 
“< Transmitter-receiver, VHF command 
flight control 

Troop carrying equipment 

Tropic operation 

Tubes, relief 


Turning Radius Diagram 


fuel 
fuel, long-range 
heating and ventilating 


hydraulic power supply Two-engine 


ignition go-around 


ILS), instrument landing 
tnterphone U 
}ATO 


landing gear UHF command tansmitter-receiver 


oil Up-wind ditching 
onyeco 


passengers, troops, or litter paticots 

oxygen 
pitot-static 
ram filtered-type carburetor air 
ram-nonram filtered-type carburetor air Vacuum gage 
ram-type carburetor air - Vacuum system 
speaker 4- Valve handles 
starting ait mixture control 
vacuum air outlet cootrol 
warning, alarm 4 autopilot control 


Italics indico*e illustrations. 
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alve handles (Cont'd 

autopilot emergency shutoff 

lefrosting control 

firewall shutoff 

alve knobs, speed control 

alves, firewall shutoff 

apor lock 

FR and IFR range, ADF, VOR, ILS, G 

and TACAN approach procedure 

VHF command transmitter-receiver 


olt ammeters 


arm-up and ground tests 
aroing 
horn, landing gear 
sign and switches (some aircraft 
passenger 
System, engine fire detection 
arning lights 
generator 
oil pressure 
temperature, critical 
Weight 
aircralt gross 
balance 
loads 
Limilations Chart 


limitations, operational 


ALPHABETICAL 


Abbreviations 
Airspeed Position Error Correction 


Airspeed Terminology 


Calibrate Airspeed Correction for 


Compre ssibility 


haracteristic Landing Speeds — Touchdown 


ar 1.1Vs 
haracteristic Take-off Speeds — Liftoff 
at 1.1Vs “si é 
Climb at 7000 Feet Density Altitude 
Climb Power Settings * 
Climb to 10,000 Feet Density Altitude 


Weight, gross 
Wheel, elevator trim tab 
Windshield 
alcohol speed control knob 
astrodome defrosting 
astrodome defrosting blower contro! 
handle 
wipers 
Windshield deicing 
contro! valve handles 
hand pump handle 
shutoff valve 
switch 


system 


sind speeds and directions 
Ving 
fire 
fuel load 
load factors 
Wing and Empennage Deicing System 
Wing and empennage deicing system 
control handle 
operation 
pressure gage 
Ving flap 
control lever 
emergency operation 
position indicator 


Ving flaps 
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Constant Cruise Power Settings 

10 Bhp Per Engine 
550 Bhp Per Engine 
: Bhp Per Engine 
150 Bhp Per Engine 
100 Bhp Per Engine 
350 Bhp Per Engine 

)) Bhp Per Engine 


onditions Data 

ruise at L000 Feet Density Altitude 
ruise at 7000 Feet Density Altitude 
ruise at 10,000 Feet Density Ahitude 


Density Altitude 
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Long Range Power Conditions 
Day — Single Engine 
Long Range Power Conditions - Single 
Engine — With Skis 
ng Range Power Conditions — Standard 
Day - Two Engines 
Long Range Power Conditions — Standar 


Day Two Engines - With Skis 


Maximum Endurance Power Conditior 
Two Engines 
Maximum Endurance Power Condition 
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mdition ~ Single Engine - Sea Level ’ METO Power Settings 
MPH — Knots Conversion 


t Planning for Long Range Cr 
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acked Snow Landing Ground Run = 
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Power Off Stall Speeds ) Flaps 


Power Off Stall Speeds 1/4 F 
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Rate of Climb — Climb Power — 36" 
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With Skis 

Rate of Climb — Maximum Power — 48" 
HG — 2700 RPM - Single Engine 

Rate of Climb — METO Power — 41" 
HG — 2550 RPM — Single Engine 

Rate of Climb — METO Power — 41°" 
HG — 2550 RPM — Two Engine 

Rate of Climb — METO Power — 41"" 
HG — 2550 RPM — Two Engine — 
With Skis 


Reserve Fuel and Cargo 


ng Ground Run Touchdown at 
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anding Ground Run - Touchdown at 


L.1Vs - Wing Flaps - 0 Degrees Sample Problem 
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Take-off and Landing Crosswind 
Chart 

Take-off and Landing Data Card 

Take-off Data 

Take-off Gross Weight Limited by 
100 Ft/Min Single-Er ine Rate of 
Climb 

Take-off Ground Run Distagce, Runway 
Slope Correction 

Take-off Path 

Take-off Performance Ground Run 
Distance — Flaps | p 

Take-off Performance Ground Run - 
Four JATO Units 

Take-off Performance Ground Run - 
Two JATO Units 

Take-off Performance Ground Run - 
With Skis - Two JATO Units 

Take-off Performance Ground Run 
Wing Flaps — 1/4 Down 

Take-off Performance Ground Run - 
With Skis 

Take-off Performance Ground Run - 
With Skis — Four JATO Units 

Take-off Performance — Refusal Speed 

Take-off Performance — Speed During 
Ground Run — Two-Engine Take-off 
Acceleration 

Temperature Conversion 

Temperature Correction For 
Compre ssibility 


Time and Distance to Climb — Hot 


Climb Power — Two Engine 


Time and Distance to Climb — Hot Da 


Climb Power = Two Engine - 
With Skis 

ime and Distance to Climb — Hot Day 
Maximum Power — Single Engine 


Time and Distance to Climb — Hot Da 


Maximum Power — Single Engine 
With Skis 


Time and Distance to Climb — Hot Day 


METO Power = Single Engine 
ime and Distance to Climb — Hot Day 
METO Power - Two Engine 
ime and Distance to Climb = Hot Day 
METO Power ~ Two Engine - 
With Skis 
ime and Distance to Climb — Standard Day 
Climb Power ~ Two Engine 


Time and Distance to Climb = Standard 


Day ~ METO Power — Single Engine 


t 
Day 


ime and Distance to Climb = Standard 
METO Power — Two Engine 


Time and Distance to Climb = Standard Day 


METO Power — Two Engine - 
With Skis 


lime and Distance to Climb — Standard Day 


Maximum Power — Single Engine 
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Climb Power ~ Two Engine - 
With Skis 

ime and Distance to Climb — Standard Day 
Maximum Power — Single Engine 
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